p-ISSN 2308-5258 e-ISSN 2308-1996

Natural and Techmnical Sciemces, III(5), ISSUE 41, 2015

SCIENCE AND EDUCATION A NEW DIMENSION

NATURAL

~r 2 2R g N, VI TN STy

AND

X YT A TS

TECHNICAL SCIENCES

@M -
A
3 ¢
o) &
u""s\ﬁ

www.seanewdim.com



http://www.seanewdim.com/

P-1SSN 2308-5258 e-1SSN 2308-1996
111(5), Issue 41, 2015

SCIENCE AND EDUCATION A NEW DIMENSION

Natural and Technical Sciences

www.seanewdim.com



http://www.seanewdim.com/

Editorial board
Editor-in-chief: Dr. Xénia Vamos

Honorary Senior Editor:

Jend Barkats, Dr. habil. Nina Tarasenkova, Dr. habil.

Andriy Myachykov, PhD in Psychology, Senior Lecturer, Department of Psychology, Faculty of Health and Life Sciences, North-
umbria University, Northumberland Building, Newcastle upon Tyne, United Kingdom

Edvard Ayvazyan, Doctor of Science in Pedagogy, National Institute of Education, Yerevan, Armenia

Ireneusz Pyrzyk, Doctor of Science in Pedagogy, Dean of Faculty of Pedagogical Sciences, University of Humanities and
Economics in Wioctawek, Poland

Irina Malova, Doctor of Science in Pedagogy, Head of Department of methodology of teaching mathematics andinformation
technology, Bryansk State University named after Academician IG Petrovskii, Russia

Irina S. Shevchenko, Doctor of Science in Philology, Department of ESP and Translation, V.N. Karazin Kharkiv National
University, Ukraine

Kosta Garow, PhD in Pedagogy, associated professor, Plovdiv University ,,Paisii Hilendarski”, Bulgaria
Laszlé Kétis, PhD in Physics, Research Centre for Natural Sciences, Hungary, Budapest

Marian Wloshinski, Doctor of Science in Pedagogy, Faculty of Pedagogical Sciences, University of Humanities andEconomics in
Wioctawek, Poland

Melinda Nagy, PhD in Biology, associated professor, Vice-Rector, J. Selye University in Komarno, Slovakia
Anatolij Morozov, Doctor of Science in History, Bohdan Khmelnitsky National University in Cherkasy, Ukraine

Nikolai N. Boldyrev, Doctor of Science in Philology, Professor and Vice-Rector in Science, G.R. Derzhavin State University in
Tambov, Russia

Olga Sannikova, Doctor of Science in Psychology, professor, Head of the department of general and differential psychology, South
Ukrainian National Pedagogical University named after K.D. Ushynsky, Odesa, Ukraine

Oleg Melnikov, Doctor of Science in Pedagogy, Belarusian State University, Belarus

Riskeldy Turgunbayev, CSc in Physics and Mathematics, associated professor, head of the Department of Mathematical Analysis,
Dean of the Faculty of Physics and Mathematics of the Tashkent State edagogical University, Uzbekistan

Roza Uteeva, Doctor of Science in Pedagogy, Head of the Department of Algebra and Geometry, Togliatti StateUniversity, Russia

Seda K. Gasparyan, Doctor of Science in Philology, Department of English Philology, Professor and Chair, Yerevan State
University, Armenia

Svitlana A. Zhabotynska, Doctor of Science in Philology, Department of English Philolgy of Bohdan Khmelnitsky National
University in Cherkasy, Ukraine

Tatyana Prokhorova, Doctor of Science in Pedagogy, Professor of Psychology, Department chair of pedagogics andsubject
technologies, Astrakhan state university, Russia

Valentina Orlova, CSc in Economics, Ivano-Frankivsk National Technical University of Oil and Gas, Ukraine

Vasil Milloushev, Doctor of Science in Pedagogy, professor of Departament of Mathematics and Informatics, Plovdiv University
,,Paisii Hilendarski”, Plovdiv, Bulgaria

Veselin Kostov Vasilev, Doctor of Psychology, Professor and Head of the department of Psychology Plovdiv University ,,Paisii
Hilendarski”, Bulgaria

Vladimir 1. Karasik, Doctor of Science in Philology, Department of English Philology, Professor and Chair, Volgograd State
Pedagogical University, Russia

Volodimir Lizogub, Doctor of Science in Biology, Head of the department of anatomy and physiology of humans andanimals,
Bohdan Khmelnitsky National University in Cherkasy, Ukraine

Zinaida A. Kharitonchik, Doctor of Science in Philology, Department of General Linguistics, Minsk State LinguisticUniversity,
Belarus

Zoltan Poor, CSc in Language Pedagogy, Head of Institute of Pedagogy, Apaczai Csere Janos Faculty of the Universityof West
Hungary

Managing editor:
Barkats N.

© EDITOR AND AUTHORS OF INDIVIDUAL ARTICLES
The journal is published by the support of Society for Cultural and Scientific Progress in Central and Eastern Europe

BUDAPEST, 2015



Statement:

By submitting a manuscript to this journal, each author explicitly confirms that the manuscript

meets the highest ethical standards for authors and coauthors. Each author acknowledges that fabrication
of data is an egregious departure from the expected norms of scientific conduct, as is the selective
reporting of data with the intent to mislead or deceive, as well as the theft of data or research

results from others. By acknowledging these facts each author takes personal responsibility for the
accuracy, credibility and authenticity of research results described in their manuscripts. All the articles
are published in author's edition.

The journal is listed and indexed in:

INNO SPACE SCIENTIFIC JOURNAL IMPACT FACTOR: 2.642

ISI (INTERNATIONAL SCIENTIFIC INDEXING) IMPACT FACTOR: 0.465
DIRECTORY OF RESEARCH JOURNAL INDEXING

ULRICHS WEB GLOBAL SERIALS DIRECTORY

UNION OF INTERNATIONAL ASSOCIATIONS YEARBOOK

SCRIBD

ACADEMIA.EDU

GOOGLE SCHOLAR



CONTENT

MEDICINE AND BIOLOGY ....iniiii i 7

Komisar O.S., Boyko M.F.
Heavy metals in gametophytes of moss Bryum caespiticium Hedw. in parks and on
Lenina Avenue in Mykolayiv City (UKraing) ............oooiiiiiii e 7

Boiko M.F., Khodosovtsev O.Ye., Gavrylenko L.M., Melnyk R.P., Klymenko V.M., Shaposhnikova A.O.
Phytodiversity and Lichenodiversity in the Conditions of Agricultural Landscapes In Southern
L 1 PP 11

Iyno O.A., Dypman FO.M.
BuBuenHs piBHS (i3UUHOTO 340POB’S AiBUAT TPChKUX palOHIB 3akapnaTTs 3a MeTaboJIiYHUM

PIBHEM aHACPOOHOTO CHEPTOBA0CIITCUCHHS .. v vuveenrsenseenteenteenseanseneeaneeareenseassanneaneeaneennns 15
Jluzozyo B.C., *Maxapenrxo M.B., FOxumenxo JI.1., Xomenxo C.M., Kosanv FO.B., Koscemsixo T.B.
BikoBa arHaMika CEHCOMOTOPHUX (DYHKLIH JTIOAEH 13 CITyXOBOO JCTIPUBALIEIO . ...euveneneneneenennnn. 20

Maxapuyx M.IO., I'nasupin L/, Cmonap C.1
Oco0amrBOCTI 610JIOTIYHOTO AO3PiBaHHS YYHIBCHKOI MOJIO/I XKIHOYOI CTaTi BU3HAUYEHOTO

32 TEMIAMHE CTATCBOTO POBBHUTKY .. vvvvtrtntansensansaneeneensensetmmmmiemieaseaieaieeiessessesssessesseessnnssienies 20
Pyouwun C.JJ.
EBoumroris ekocrcTeM B KOHTEKCTI Cy4acHOT IPUPOTHAYO0-HAYKOBOT KAPTHHU CBITY «..vuvnernnnnne... 30

Tumodpiiiuyx I.P., Anoxina C.1., Kysueyosa O.B., bowman C.B., Cemenenxo C.b.,Cno6o0sn K.B.
3MiHH TOPMOHAIBFHOT aKTUBHOCTI Ta 06i0XiMiuHI IepeOy10BH KOPH HAJTHUPHUKOBHX 3aJ103
HAa TJIi PO3BUTKY €KCIIEPUMEHTAIFHOTO IyKPOBOTO Jia0eTy y IIypiB Pi3HUX BIKOBUX TPV ............. 35

Yepuenxo-Kypaeina H.I1.
[HauBimyanbHI peakiii reMoJUHAMIKK TOJIOBHOTO MO3KY Ta PEryJIsiii CepleBoro puTMy npu

PO3YMOBI# IISTTBHOCTI 3 HU3BKOIO MIBUIKOCTIO MPE IBICHHS IHQOPMAITIT . . . eveveeveeiieriee e see s 38
B O L O G Y oottt 43
Malyarenko O., Samoilenko V.

Regional ecological networks: developed geoinformation modeling approaches ......................... 43
VETERINAYRY SCIENCE ...ttt ettt et st e e s te e st e e snbe e s nbeeereeenreas 47
Maksymovych 1., Slivinska L., Winiarczyk S., Buczek K., Staniec M.

Hematological and serum biochemical reference values in healthy working horses Hutsul breed ...... 47
Hudyma T.M., Slivinska L.G.

Therapeutic efficacy of Hepatiale®Forte in treatment of the dogs with hepatodystrophy ............... 51

Lukashchuk B.O., Slivinska L.G.
Prophylactic effectiveness of phytobiotic feed additive for non-contagious diseases of the

gastrointestinal tract in SUCKIING PIGIELS ......o.oiiii e 54
CHEMI S T R Y e e e 57
bpem B.B., Koocyxap B.A., Isanyenxo JI.B., [Imumpenko 1.B., byea C.I1.

Bin6ip npo6 pinkoro ¢irocy Ui ra30BOT0 aHATI3Y HA BMICT BOMHEO ...ueuuintnteneneeneneneneenennnnens 57
AS T RO PHY SIS L. e 63

M.Yu. Skulsky
On the wave structure in the spatial organization of the Solar planetary system .......................... 63



PHYSICAL AND MATHEMATICAL SCIENCES ... ..ot 68

Borkach E.I., lvanitsky V.P., Kovtunenko V.S., Ryaboschuk M.M.
Glasses and amorphous films as two kinds of non-crystalline state of substance ......................... 68

Hempeyovxuii C.1, Miya B.1, I'onom6 P.1, Konopam O.1, Ilonosuy H. 1, Bopkay €.,
Mapmon A.1, Bepews M., ik O.
CuHXpOTpPOHHI (OTOETEKTPOHHI CIEKTPH, CKIIaJ] Ta JIOKaJIbHAa KOOPAMHALIS aTOMiB B TTiBKax (Ge,S3

TIPH BBEIICHHI MEIIT STKY - .. e et eneententent e tet e et et et et e et e et et et et et et et et et eteeneeneeaens 73
Cazumos 10.X.

I'uGpumHOE MHTETpaTbHOE IpeoOpa3oBaHKe CBEPTKH: OCHOBHAS TEOPEMa, CIICACTBUS U3 Hed,

12 (S O] ) A (eI 01017 (07 :4=) 1. - (O 77
ARCHITECTURE AND CONSTRUCTION ..ottt sttt 81
Sadowska E.J.

The late baroque wooden church of Michael the Archangel in Szalowa(Poland) —

the church from wooden MOodel ....... ... 81
Hlynvea I'M.

MeToanka MOAECTHPOBAHUS TAHUPOBOYHOM OPraHU3aIMy TEPPUTOPUATBEHBIX CHCTEM

pekpeanny B YKPAMHCKHAX KaPIATAX .....uviniiii it 87
TECHNICAL SCIENCES ... e 91
Ilauok B.B., I'venuu C.1

MatemMaThyHe MOJICTIOBAHHSI 010JIOTIYHHUX TPOIIECIB YCKIATHECHUX MACOTICPEHOCOM .....e'vvenrnnnnn.s 91

3as’anoe B.JI., Muciopa T.I'., boopos B.C., 3anopooceys FO.B., Ilonosa H.B., /lexancoruii B.€.
3aKOHOMIPHOCTI Jii My/IbCYIOUUX HOTOKIB B YMOBaX MIPOTHUTEUiHHOIO pO3AiJeHHS (a3 npu
BiOPOEKCTPAryBaHHI i3 POCITHHOT CHPOBHH .. ....euutnttntentententent et et enteaeeneene et eneeneaneeneennne 95

Kosanvcvrkuit 5.M., 3anvko H.B., [lloszentox M.B.
Bu3HaveHHs KOMpHUX XapaKTepUCTUK APYKapchbKux (ap0 3a crieKTpaibHUMH KPHBUMHU
1330 (3)50:%: 5 1 ¢ UUUUE N 100

Hebvinuya 10.H.
HuTerpanus CUCTEMBI 3KCIIPECC-TUATHOCTHKH MTPOIECCa AIEKTPOIPO3IUOHHOIO ITPOBOJIOUHOTO
BBEIPE3aHUS B TEXHOIOTHIECKOE OCHAIICHHE ... .venentnntentententeneententeneeneentenenneaneaneaneaneaneanes 104



Science and Education a New Dimension. Natural and Technical Sciences, 111(5), Issue: 41, 2015 www.seanewdim.com



MEDICINE AND BIOLOGY

Komisar O.S., Boyko M.F.
Heavy metals in gametophytes of moss Bryum caespiticium Hedw.
in parks and on Lenina Avenue in Mykolayiv city (Ukraine)

Komisar Olena Sergiivna, lecturer of the department of ecology
Mykolayiv V. O. Sukhomlynskui National University, Mykolayiv, Ukraine

Boiko Michael Fedosiyovych professor department of botany

Kherson State University, Kherson, Ukraine

Abstract. On the territory of four parks in Mykolayiv (Ukraine) researches were conducted and analyzed for content of heavy metals
in gametophytes of moss Bryum caespiticium Hedw. Also rate of accumulation of heavy metals was analyzed on the territory of
parks in Mykolayiv. The least polluted in comparison with conditionally clean zone is the territory of park “Peremogy”, and the most

polluted is forest-park “Dubky”.

Keywords: heavy metals, bryophytes, gametophytes, Bryum caespiticium, Mykolayiv, Ukraine

Mykolayiv is situated in south part of Ukraine, in dry
steppe zone of the country. In climate of the city signifi-
cantly affects its location near the Black Sea. Mykolayiv
coordinates 460 58 00lIn.l. 32000 00Il e.l.,, Square-
253km2. City is situated on a peninsula, which is formed
by the rivers Inhul, Yuzhny Bug and Bugsky estuary. It is
situated 80 km aways from the Black Sea.

A significant number of moss species refers to organ-
isms that are able to accumulate heavy metals in signifi-
cant quantities [23, 25-26, 28-29, ETC.]. In technogenic
ecotopes they are one of the important components due to
its high tolerance to these conditions of existence and
presence of a wide range of resistant forms [3, 6, ETC.].
Some intraspecific forms of resistance to the toxic effect
of heavy metals elaborated in mosses [15]. In areas con-
taminated with heavy metals, there are some correlations
between the degree of contamination of soils and their
content in gametophytes of epigeynikh moss species [3].
Bryophytes show the degree of heavy metal pollution in
urban areas, particularly around industrial agglomerations
and industrial enterprises [2-4; 6; 18-19; 21; 27 ETC.].
Soil contamination by heavy metals depend on the capaci-
ty, characteristics and duration of work of enterprises, the
intensity of traffic, on the other - from landscape and ge-
omorphological conditions. Heavy metals are tightly
bound in the upper soil layer. The highest index of con-
tent of impurities observed at a distance of 1 to 5 km from
the sources of contamination, with the removal from the
enterprises the level of pollution is decreased and indexes
come close to the background [5].

Through studies of pollution and the realization of en-
vironmental monitoring, to heavy metals belong more
than 40 chemical elements - metals of the periodic system
with atomic mass more than 50 atomic units: Cr, Mn, Fe,
Co, Ni, Cu, Zn, Mo, Cd, Sn, Hg, Pb and others. Particular
attention is paid to those elements which are toxic to or-
ganisms and can accumulate in them. According to classi-
fication of N. Reimers (Reimers), heavy metals are con-
sidered those, which are characterized by a density of
more than 8 g / cm 3. Therefore, Pb, Cu, Zn, Ni, Cd, Co,
Sh, Sn, Bi, Hg, we refer to heavy metals.

Moss Bryum caespiticium is a cosmopolitan species,
which is often found in different types of natural and par-
ticularly anthropogenic ecosystems, including the ecosys-
tems of Mykolayiv [9-14]. Species has a vital form of

dense mattae, by ecomorphs it is: in relation to moisture —

mesoxerophyte, to lighting-heliophyte, by trophicity of

substrate — oligomezotrofom, and the chemistry of sub-
strate — incertofitom.

Species of the genus Bryum are characterized by broad
ecological amplitude and by the Resistance to pollution
areas (THONI, SCHNYDER, HERTZ, 1993). It can accumulate
a large amount of heavy metals [3; 28-30], so it can be used
as an indicator species, as test—species concerning the de-
gree of pollution of any area. William Buck (EAC, 1982)
proved that exactly leaves of the moss capture heavy metals
from the air. D. Shaw [24] proved that for such mosses as
Ceratodon purpureus and Bryum argenteum, broad ecolog-
ical amplitude is common and they can digest different
habitat, including polluted with heavy metals ecotopes.
Also the author conducted research in laboratory conditions
on Bryum argenteum tolerance to heavy metals, as this
moss has the ability to accumulate heavy metals. It has
been proved that this species accumulate Cd, Cu, Zn, Pb in
urban habitats in elevated concentrations.

The aim of our research was to determine the content
of heavy metals in the gametophyte of moss Bryum
caespiticium Hedw. On territories of parks in Mykolayiv
and carry out relevant analysis based on the materials of
the results. Reaserches were done on the territories and
outskirts of the industrial enterprises, especially:

1) Park named after G.I Petrovsky with territory of 10 ha,
founded in 1930. Situated in the city center.

2) Park "Peremogy", founded in 1945, covers an area of
43 ha washed by the rivers Yuzhny Bug and Inhul.

3) Park-monument of the garden art "Lisky" with the ter-
ritory of 34.5 ha, is situated in micro-district "Lisky" in
the first terrace above the floodplain of Yuzhny Bug
River, which has a gentle incline from north to south,
toward the river. Southern part of the park occupies a
lake, with the territory of 9.2 ha

4) Forest-park “Dubky” on the Kosmonavtiv Str. occupies
an area of 4.95 ha.

Materials and methods of research. The basis for this
work became materials about the content of heavy metals
in gametophyte of moss Bryum caespiticium. Samples of
moss were taken on sample plots on the territories of
parks and their outskirts in Mykolayiv. Samples were
taken in autumn. Sampling of gametophytes of mosses



were carried out on the same areas as the soil samples- in
industrial areas and in recreational area (conditionally
clean zone of the city- de bene esse clean area) for com-
parison the level of pollution. Samples were placed in
plastic bags with a label which indicated the names of
plants, location of selection and sampling date. For identi-
fication of moss temporary preparations were used, which
were researched by using binocular microscope MBS-2
and MICMED-2 in the laboratory of environmental moni-
toring and biodiversity named after Y.K.Pachosky at the
department of Botany of Kherson State University.

After sampling burned by common method. Content of
heavy metals (Cu, Zn, Cd, Pb) at gametofitakh bryo-
phytess conducted an atomno-absorbciynim method on
the tworadial spectrophotometer of S-115-M1(m. Sumi of
VO «SELMly), flame: acetylene of the special cleanness
of firm «LTD. «Linde» (GOST 5457-75), compressor of
diafragmenniy of UK-40.The data were treated statistical-
ly by using programs «Statistic for Windows». Results are
expressed in mg / kg and are average of parallel meas-
urements. Error of definition does not exceed 1% for cop-
per, 0.5% for zinc, 5% for cadmium, 3% for lead.

Results and their discussion. The results of our research
made in 2009-2013 showed that on the territories and
around the plants In Mykolayiv brioflora comprise 34

species of bryophytes [Komisar, Zagorodnyuk, 2012],
which are common representatives of brioflora of the
steppe zone of Ukraine [Boyko, 2009]. For research on
the content of heavy metals Brym caespiticium Hedw was
chosen, which was found in all areas of city parks select-
ed for the study.

On the basis of studies was found that in gametophyte (
burgeon with leaves and rhizoids) of the territories of all
parks in Mykolayiv is the accumulation of heavy metals
(the HM), but in different quantities. Thus, the highest
number on the content of Cu, Cd and Pb is characterized
the territory of the Forest-park “Dubky”, the content of Zn -
park "Lisky" (250,41 + 1,25205), which is not surprising as
both parks are located near the plants State Enterprise “ Gas
Turbine Scientific Production Complex “Zorya-Mash-
proekt” and "Chernomorsky Shipbuilding Yard".

The lowest indexes for the content of Cu are character-
ized by gametophytes of the park "Lisky" (58,24+0,5824),
on the content of Zn, Cd and Pb - the territory of the park
"Victory" (Table 1, Fig. 1).

Lenin Avenue (the Avenue) was characterized by ma-
jor indexes on the content of all heavy metals except
cadmium. For Cd values rolled over only in relatively
clean area, in all other investigated areas high content of
heavy metals was not found.

Table 1. Accumulation of heavy metals by gametophyte of moss Bryum caespiticium areas of Mykolayiv City

No Assembly point Content of heavy metals in moss gametophyte Bryum caespiticium, mg / kg
No. Cu Zn Cd Pb
1 |Forest-park “Dubky” (Sonth turbine factory) |64,33+0,6433 206,65+1,03325  |1,834+0,0917 50,9+1,527
2 |Park "Peremogy: 59,19+0,5919 177,73+0,08886  [0,876+0,0435 38,26+1,1478
3 |Park “Lisky” 58,24+0,5824 250,41+1,25205  |1,51+0,0755 47,03+1,4109
4 |Park named after G.I Petrovsky 61,714+0,6171 178,25+0,89125 1+0,05 30,88+0,9264
5 |Lenin Avenue 129,62+0,12962 304,32+0,52 1,326+0,0663 50,17+1,5051
6 |Conditionally clean zone 20,00+0,2 61+0,305 22,67+1,1335 5,334+0,1599
350 -
300 -
OForest-park “Dubky”
250 - " .
B Park "Peremogy
200 OPark “Lisky”
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100 - B Lenin Avenue
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O e
Cu Zn Cd Pb

Figure 1. Content of heavy metals in gametophyte of moss Bryum caespiticium in the parks and Lenin Avenue in Mykolayiv City

Table 2. Excess of maximum permissible concentration (MPC) of heavy metals of parks and Lenin Avenue in Mykolayiv City

Excess of maximum permissible concentration (MPC) of heavy metals of parks
Parks of Mykolayiv City and Lenin Avenue in Mykolayiv City
Cu Zn Pb Cd
Forest-park “Dubky” 21,44 times 8,89 times 1,6 times 3,7 times
Park "Peremogy” 19,73 times 7,73 times 1,19 times 1,75 times
Park “Lisky” 19,41 times 10,88 times 1,46 times 3 times
Lenin Avenue 41,54 times 13,23 times 1,56 times 2,65 times
Park named after G.I Petrovsky 20,57 times 7,75 times — 2 times




Bryophytes more intensively accumulate heavy metals
and can be used as sensitive indicators of pollution of
ground ecotypes, particularly in the areas urboekosystem.
Content of heavy metals in gametophyte of moss in 5-10
times higher than the biomass of higher plants that grow
in similar conditions. So, Bryum caespiticium Hedw is a
promising target for the development system of an indica-
tion is by bryophytess of integrated pollution of ur-
boekosystems.

Thus, the most excess of Cu content is in Lenin Avenue
(41.54 times) and Forest-park “Dubky” (21.44 times), the
smallest excess encountered in park Lisya (19.41 times.);
The most Pb is in Forest-park “Dubky” (1.6 times), the
smallest park Lisky (1.46 times), and in Park named after
G.I Petrovsky maximum possible concentrations exceed-
ances was not found; Zn-the most excess is in Lenin Ave-

nue (13.23 times) and among the parks- park “Lisky, the
smallest is Park "Peremogy” 97.73 times); Cd the most
excess- Forest-park “Dubky” (3.7 times), the smallest is
Park "Peremogy” (1.75 times).
The coefficient of accumulation of heavy metals allows us
to see the accumulation of elements in conditions with
different pollution. [3]
The coefficient of accumulation we determined by the
formula:
Xij
=
where KA- The coefficient of accumulation,
xij- average accumulation i metal in dry matter of plant
samples contaminated with j-th place,
xi- average accumulation i metal in dry matter of plant
samples for controlling background.

Table 3. Coefficients of accumulation of heavy metals in soils of the parks in Mykolayiv City

Ne Coefficients of Accumulation of heavy metals by gametophyte of moss Bryum
Places the sampling caespiticium Hedw.
Cu Zn Cd Pb
1 |Forest-park “Dubky” 3,22 3,4 0,1 9,55
2 |Park "Peremogy” 2,96 2,91 0,04 7,18
3 |Park “Lisky” 2,91 4,1 0,1 8,82
4 |Lenin Avenue 6,5 4,98 0,1 9,41
5 |Park named after G.I Petrovsky 3,1 2,92 0,04 5,79

Coefficients of Accumulation of heavy metals by gameto-
phyte of moss Bryum caespiticium Hedw. You can make a
ranked series factory because of their reduction:
Cu: Lenin Avenue > Forest-park “Dubky” > Park na-
med after G.I Petrovsky > Park "Peremogy > Park “Lisky”.
Zn: Lenin Avenue > Park “Lisky” > Forest-park “Dub-
ky” > Park named after G.I Petrovsky > Park "Peremogy.
Cd: Lenin Avenue = Forest-park “Dubky = Park “Lisky
"> Park "Peremogy" = > Park named after G.l Petrovsky.
Pb: Forest-park “Dubky > Lenin Avenue > Park “Li-
sky” > Park "Peremogy" > Park named after G.I Petrovsky.
In reference to content of Cu, Zn, Cd Lenin Avenue ac-
cumulates the biggest part of these heavy metals, and for
the Pbis on the second place after Forest-park “Dubky”
(3.22). Thus, according to the Cu content the biggest coef-
ficient of accumulation besides Lenin Avenue has the ter-
ritories of Park “Lisky” and Forest-park “Dubky” (0.1)
and the smallest - Park "Peremogy” and the Park named
after G.I Petrovsky (0.04). The least of heavy metals ac-

cumulated moss for Cu with the park "Lisky" (2.91), and
the Zn - park "Peremogy" (2.91), for Pb - park named af-
ter G.I. Petrovsky (5.79).

Conclusions. Among the most polluted parks in compari-
son with conventionally clean area for Cu, Cd and Pb is the
area of Forest-park "Dubky", the content of Zn is park "Li-
sky". The least polluted by Zn, Cd, Pb - park "Peremogy".

Coefficients of Accumulation of heavy metals by ga-
metophyte of moss Bryum caespiticium of the territories
of the parks in Mykolayiv City are divided unequally.

Big Coefficients of Accumulation had the Forest park
“Dubky” and park “Lisky” what is not surprising as they
are near State Enterprise “Gas Turbine Scientific Produc-
tion Complex “Zorya-“Mashproekt” and "Chernomorsky
Shipbuilding Yard".

So, Bryum caespiticium Hedw is a prospective target
for the development of complex systems of an indication
is by bryophytes of pollution urban ecosystems.
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Komucap E.C., Boiiko M.®. Tsixkenable MeTa/abl B ramerodurax Mxa Bryum caespiticium Hedw. B mapkax u Ha mpocnekTe

Jlennna ropoaa Huxonaesa (Ykpanna)

AnHoTanusi. [IpoBeeHO U MPOaHAHAIN30BAHO COJIEPKAHME TSHKEIBIX METAJUIOB B raMeToduTax Mxa Bryum caespiticium Hedw. Ha
TEepPUTOPHUH UYeThIpex mapKoB ropoaa Huxomaesa (Ykpanna) Taxoke OblTa mpoaHaIM3MpOBaHAa HOPMa HAKOIUICHMS TSDKEIBIX MeETall-
JIOB Ha TeppUTOpHUM NapkoB r. Hukonaesa. Maneiiiiee 3arpsi3HeHHe 0 CPaBHEHHIO C YCIOBHO YHCTOM 30HOM SBISETCSI TEPPUTOPUS

napka "[lo6ensr" a Hanbomnee 3arps3HEHO - econapk "yoku".
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Abstract. The article presents the results of investigations of vascular plants, mosses and lichens diversity on the agricultural land-
scapes of southern Ukraine. Flora species of bryophytes agrolandscapes include anthotserotophytes, marshantyophytes and bryo-
phytes. Bryophytes are dominant and include species of the family Pottiaceae (50,0 % of all the species composition) and Bryaceae
(22,5 %). The vegetation is represented by the classes Stellarietea mediae, Polygono arenastri-Poétea annua, Agropyretea repentis,
Chenopodietea, including Red rare species — Anacamptis picta (Loisel.) R.M. Bateman, Lepidium pumilum Boiss. et Balansa and
others. There are 944 species of weeds on agricultural landscapes in the south of Ukraine that grow spontaneously. The most com-
mon among them are 130-150 species, 500 species are adventive. The methods of rare diversity conservation and measures to fight

weed infestation were proposed.
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Introduction. Agricultural landscapes are complex sys-
tems that were formed by the different elements of agro-
ecosystems, with all chains of farming systems, with in-
frastructure and protective measures for consistent. The
basis of agricultural landscapes are: agricultural land —
arable land in the whole, fields of one-year crops, hays,
pastures, fields of perennial grasses; artificial forest plan-
tations — belts, artificial forests of various purposes with
the tree and shrub components; transformed natural com-
munities — the remnants of natural forests, natural mead-
ows, natural steppe areas, marshes, wetlands, peatlands.
The components of agricultural landscapes are also locat-
ed in their territories erosion waterworks of different
types, limits and rotation fields, country roads, hydro-
graphic network, paved roads, various communication
lines of high-power, gas distribution stations, building
structures for various purposes, etc. [12; 15].

Agricultural landscapes of southern Ukraine are ecosys-
tems that were formed as a result of agrarian transformation
of steppe, ravine gully, river-valley, psamophytic, sea salt
and over-firth coenoses and coenoses of rock outcrops.

Under the influence of irrigation agricultural land-
scapes has been degrading in southern Ukraine; southern
black and brown soils as well as biota (primarily rare phy-
tobiota and lichen biota) appeared to be very sensitive to
high humidity [4]. The fundamental problem is the study
of the current state of rare phytodiversity of southern
Ukraine agricultural landscapes and strategies of its con-
servation and management, detection of rare phytodiversi-
ty state components, including vascular plants, bryophytes
and lichens in order to develop strategies for their conser-
vation and sustainable use based on autphytsozological
index, index of rarity and synanthropisation index.

A brief literature review. In the scientific world there
are a number of works on rare phytodiversity of agricul-
tural landscapes (Beymer, Klopatek, 1991, Evans, Eh-
leringer, 1993; Eldridge, Kinnell, 1997; Belnap, Gardner,
1993; Harper, Belnap, 2001; De Falko et al., 2001; Maes-
tre, 2003; D. Moon, 2009; M.Wingreen, 2010). Frag-
mented researches on rarity of phyto- lichen diversity of

certain habitats were held in Ukraine (boiiko, 1988;
Botiko Ta iH., 1984; Xomocosues, 1999; Jlinyx Ta iH.,
2009; Karamo 2010; Moiicierxo, 2010; Ocramnko, 2011;
Ieperpum, 2011). This indicates the relevance and neces-
sity of our studies.

The purpose of research. The aim of the research was
to establish the state of phyto- and lichen diversity of the
agricultural landscapes of southern Ukraine — namely, the
diversity of higher vascular plant, of non-vascular plants —
mosses, and lichen diversity.

Materials and methods. Results are based on materi-
als obtained during the research expedition in 2012-2014.
We used conventional methods for botanical research:
route-exploratory method and establishing of trial and
sampling areas. During cameral processing of materials
aimed to determine the species temporary microscopic
preparations were used, which had been studied on binoc-
ular microscopes MBS-2 and MICMED-2. Materials were
worked out in the laboratory of biodiversity and environ-
mental monitoring named after J.K. Pachoski placed in
the Department of Botany (Kherson State University).

Results and discussion. Results of integrated study of
rare phytodiversity of agricultural landscapes, which ena-
ble to develop a strategy of management, conservation
and protection, are given.

Bryophytes as phytodiversity components are common
components of surface soil in agricultural landscapes with
varying degrees of disturbance. To some extent, they per-
form stabilization role in agricultural landscapes, they are
very sensitive to antropopression in general, especially in
the steppe zone. Therefore, they can be used as indicators
of digression and demutation of colorful kuazinatural and
disturbed ecosystems of the steppe zone. According to our
observationsaaaa bryophytes as elements of steppe zone
phytodiversity, are components of the soil surface on ag-
ricultural landscapes of various degrees of disturbance.

Bryophyte flora on the south of Ukraine has 31 species
of bryophytes. Division Anthocerotophyta is represented
by one species — Phaeoceros laevis (L.) Prosk. of family
Anthocerotaceae (3,2 % of species composition), Division



Marchantiophyta — by 3 species of following families:
Ricciaceae (6,5 %) and Cephaloziellaceae (3,2 %), Divi-
sion Bryophyta — by 27 species of 14 genera of 5 families.
Among bryophytes there are dominant species: of the
genus Bryum (7 species, 22,5%) genera Pleuridium,
Acaulon, Microbryum, Phascum, Pterygoneurum and
Tortula are represented by 2 species. Among the domi-
nant species of the family Pottiaceae (50,0 % of all the
species composition) and Bryaceae (22,5 %), Funariaceae
and Ditrichaceae are represented by 3 species, Ricciaceae
— by two, Dicranaceae and Cephaloziellaceae — by just
one. Most families are represented by 1-3 species. This is
natural, since agricultural landscapes in their ecotope and
general physiographic features are not species arena of
shaping but of migration [2; 3]. On agricultural land-
scapes only upper sporogonium mosses are marked.

Best adapted to subsistence farming land are species
with loose sod; there are 24 species of them. Wide areal
species are dominat. They have holarctic, bipolar and
cosmopolite ranges of 21 species. In relation to the pre-
vailing humidity ecohydromorfes of mezoxerophytes and
xerophytes are prevailing by reference to light of habitats
— ecoheliomorpha of heliophytes, they are 27 species; by
reference to the chemistry of the substrate incertophyles
dominate with 18 species and Calcicole with 8 species; in
relation to the substrate trophicity by mezotrophes (18
species) and mezoevtrophes by 6 species. As for sex
structure, the mezoevtrophes and dioecious species are
almost identical — 16 and 14 species, respectively, and
inactive and less active species prevail — 15 and 5, which
is not due to the formation of communities of farmland.

A number of key causes that prevent the increase lichen
species diversity number in these areas was defined. The
positive dynamics of increasing diversity of species were
observed for only epiphytic species and species that grow
in a dusty area. Concrete slabs of channels and arica, con-
crete floors of agricultural facilities of agronomy and zoo-
technical character building with limestone dust of crushed
stone roads create some special conditions which lead to
the spread of such species. It is the concrete slabs of irriga-
tion canals where we had found a new species to science —
lichen Caloplaca wucuricola and lichenicolous fungus
Prouectria caloplacae, which grew at Caloplaca austroci-
trina [16, 18]. A number of species such as Collemopsidi-
um augermanicum, Staurothele ambrosiana, Caloplaca
soralifera were defined for the first time in Ukraine [14,
15]. The dominant species on concreted slabs are Cande-
lariella aurella, Caloplaca flavocitrina, C. teicholyta, C.
crenulatella, Verrucaria nigrescens.

Lichens that grow on the bark of trees can be used as bi-
oindicators on nitrates. Lihenobyota belts are represented
by 41 species of lichens and lichenicolous fungi. There are
the most common species Amandinea punctata, Lecanora
hagenii, L. saligna, L. carpinea, Lecidella elaeochroma,
Pleurosticta acetabulum, Parmelia sulcata, Melanelixia
subuarifera, Evernia prunastri, Scoliciosporum sarotamnii
and others [13].

Forest belts located in the coastal zone contain signifi-
cant amounts of bushy lichens, including Ramalina fastig-
iata, R. pollinaria, R. fraxinea, Anaptychia ciliaris.

Ravines and gullies remained almost the only refuge
steppe vegetation among the agricultural landscapes of
southern Ukraine. Interestingly enough in lichenologic re-

spect is complex ravine and gully systems where natural
areas were preserved as a narrow strip along the right bank
of the Lower Dnieper. At the territory of investigated gul-
lies there is an architectural monument — XVIII century
bridge. On the concrete of the bridge 12 species of lichens
were found, including conventional species Lecanora al-
bescens (Hoffm.) Branth & Rostr., L. dispersa (Pers.)
Sommerf., Caloplaca saxicola (Hoffm.) Nordin, Candelar-
iella aurella (Hoffm.) Zahlbr. Also other species were
found such as Caloplaca concrecicola VVondrak & Khodo-
sovtsev, C. coronata (Koerb.) J. Steiner, C. teicholyta
(Ach.) J. Steiner. — on the covered bridge's surface; C. de-
cipiens (Arnold) Blomb. & Forssell, C. flavocitrina (Nyl.)
H. Oliver, Lecania inundata (Hepp ex Kérber) M. Mayrho-
fer, L. turicensis (Hepp) Miill. Arg. — on the vertical shaded
surfaces; Lecanora crenulata Hook. — on the horizontal
surfaces of the bridge, Staurothele ambrosiana (A. Mas-
sal.) Zsch., which has previously been found on southern
Ukraine anthropogenic substrates [8]. Concrete slabs of a
dam were studied and the following species of Caloplaca
have been found there: Caloplaca concreticola Vondrak &
Khodos., C. crenulatella (Nyl.), C. decipiens (Arnold)
Blomb. & Forssell, C. flavocitrina (Nyl.), C. saxicola
(Hoffm.) [9].

To study the flora of vascular plants we laid the model
sites that were selected taking into account geobotanic
units in the south of Ukraine —subzone desert wormwood-
grass steppes.Vegetation is represented by steppe, halo-
phytic and psamophytic: wormwood-fescue-grass vegeta-
tion of sandy steppes (dominants are Festuca valesiaca
Gaudin, Stipa lessingiana Trin. & Rupr., Stipa ucrainica
P.A. Smirn., Artemisia austriaca Jacg. Agrophytocenoses
on their place in conjunction with halophytic groups);
saline meadows and psamophytic groups (Alopecurus
pratensis L., Elytrigia pseudocaesia (Pacz.) Prokudin,
Puccinellia fominii Bilyk (fragments) and agrophytoceno-
ses in their place). Vegetation of investigated area is char-
acterized by high halophytization and the average per-
centage of the area of natural lands [9].

Ruderal vegetation is confined mostly to the roads and
roadsides belts. Vegetation of roads and roadsides belts is
represented by Artemisia absinthium L., Euphorbia segui-
erana Neck, Polygonum novoascaniucum Klokov, Sysim-
brium loeselii L., Xanthium albinum (Widd.) H. Scholz.
Woody vegetation is represented by Elaeagnus angustifo-
lia L., Robinia pseudoacacia L., Salix alba L. and Quercus
robur L., shrub vegetation — by Swida alba (L.) Opiz. A
class Stellarietea mediae representatives are: Ambrosia
artemisiifolia L., Chenopodium album L., Elytrigia repens
(L.) Nevski, Erodium cicutarium (L.) L Her., Polygonum
aviculare L. s.str., P. novoascaniucum Klokov mainly grow
in belts. Grouping class Polygono arenastri-Poétea annua
with the dominance of Polygonum aviculare, P. novoas-
canicum and Plantago lanceolata confined to roadsides,
and are characterized by soil disturbance. Also characteris-
tic types of the roads are representatives of class Agropy-
retea repentis — Convolvulus arvensis L. and Elytrigia re-
pens (L.) Nevski., Anisantha tectorum (L.) Nevski, Artemi-
sia austriaca Jacq. and Bromus squarrosus L. Dominants
that grow along the roads and in fallow, in forest belts are:
Conyza canadensis (L.) Crongist, Secale sylvestre Host,
Sysimbrium loeselii L., Berteroa incana (L.) DC. The vege-
tation consists mainly of Chenopodietea class groups with



dominating of Atriplex tatarica L., A. sagittata Borkh,
Chenopodium album L. and Bromus squarrosus L. on
abandoned pastures. Xanthium albinum (Widd.) H.Scholz
(representative of the class Bidentea riparii) occurs as spo-
radic and forms thickets monospecies brushwood [11].

An analysis of the species composition of belts and road
verges vegetation found indigenous rare species of higher
vascular plants (rare for these elements of agricultural land-
scapes): Agropyron pectinatum (M.Bieb.) P. Beauv., Dian-
thus guttatus M. Bieb., Koeleria cristata (L.) Pers., Linaria
biebersteinii Besser, Salvia nemorosa L., Salvia aethio-
pis L. All these endangered species by Belgrade’s xeno-
morphes are stepanties which are typical for the area where
which the study was conducted [1]. Examples of measures
to increase the number of indigenous species and further
species diversity in forest belts and along roadsides within
the band of wormwood-grass steppes are seeding the cary-
opsides of turf grasses such as Agropyron pectinatum and
Koeleria cristata, various species of Stipa genus.

Another type is fallow agricultural landscapes. De-
pending on the age and distance to natural species diversi-
ty fallow cells can serve as an example of successful self-
healing. In areas with high level of halophytization of
vegetation fallows were investigated, where extensive
grazing is observed during the last decade. At the investi-
gational tract "Dolyna Kurganiv" (designed Regional
Landscape Park) in 2014 more than 400 species were rec-
orded such as Anacamptis picta (Loisel.) R.M. Bateman
(on an area of 80 square meters), which is protected by
the Red Data Book of Ukraine, Berne Convention and
CITIES. Within this investigational tract wet salt marshes
population Lepidium pumilum Boiss. et Balansa was de-
scribed, which is listed in the European Red List on an
area of about 1 km, the average density of individuals per
Im? was 15 [10].

So in areas with a relatively large area with decreasing
anthropogenic pressure the reduction processes take place
in species composition. Such elements of agricultural
landscapes surrounding the natural reserve can serve as an
additional buffer zone.

The high proportion of arable land causes a threat to
the conservation of floristic diversity of agricultural land-
scapes [14]. Agricultural landscapes are the arena for the
development of segetal phytobiota Agricultural land-
scapes in the south of Ukraine contain spontaneously
growing 944 species of weeds [5], more than 500 species
of them are adventive, they occupy ruderal places and
plant crops. They cause great harm in new regions
through intensive expansion. Adventive plants, getting
into new territory, primarily colonize ruderal habitat, but
then settle in plant crops. They can bring great harm be-
cause they don’t have new deterrent mechanisms of
spreading (such as diseases and pests which occur on their
home area) and can carry out expansion.

As a result of our research (2013-2014) Agrophytoce-
noses massively clogged the following adventitious spe-
cies: a) segetal — Amaranthus albus L., A. blitoides S. Wat-
son, A. powellii S. Watson, A. retroflexus L., Brassica
campestris L ., Capsella bursa-pastoris (L.) Medic., Che-
nopodium suecicum J. Murr., Conyza canadensis (L.)
Crong., Descurania sophia (L.) Webb. ex Prantl,, Echi-
nochloa crus-galli (L.) P. Beauv., Galeopsis ladanum L.,

Galinsoga parviflora Cav., G. urticifolia (Kunth) Benth.,
Papaver rhoeas L., Portulaca oleracea L .., Raphanus
raphanistrum L ., Sinapsis arvensis L., Sisymbrium loeselii
L., Sonchus arvensis L., S. asper (L.) Hill., S. oleraceus L.,
Tripleurospermum inodorum (L ..) Sch. Bip., Xanthium
albinum (Widd.) H. Scholz, etc .; b) pasture — Anisantha
tectorum (L.) Nevski, Carduus acanthoides L., Pha-
lacroloma annuum (L.) Dumort, Peganum harmala L.,
Xanthium albinum etc .; ¢) ruderal — Artemisia absinthium
L., Conium maculatum L., Lepidium ruderale L., Malva
neglecta Wallr., M. pusilla Smith et al.

We offer one of the measures to combat the invasion of
weeds, including their distribution of agrophytocenoses in
Southern Ukraine. This method applies to biological
methods and lies in the formation of peculiar cultures-
phytocoenoses on the edges of agrophytocenoses. In natu-
ral phytocenoses which were not affected by human activ-
ities, real weed almost never happens, although soil sam-
ples of virgin land plowing their weed seeds are usually
found. This is the ultimate saturation, isolation and inac-
cessibility of natural plant communities to settle adventive
species.

The observations argue that the best anti-weeds (espe-
cially perennials root shoots) are turf grasses: Stipa capil-
lata L., Stipa lessingiana Trin. et Rupr., Stipa ucrainica
P. Smim., Festuca valesiaca Gaud. — in black and brown
soils. In the impurity different species of grasses can be
used — Phlomis hybrida Zelen., P. pungens Willd., Salvia
nutans L. If agrophytocenoses are located on sandy soils
(eg fighting Cenchrus pauciflorus Benth.) in this case the
following seed can be used: Stipa borysthenica Klokov ex
Prokud. and Agropyron dasyanthum Ledeb. Crops of cul-
tivated crops (eg. sunflower), which ripen in autumn are
recommended to plant with shrubs Caragana scytica
(Kom.) Pojrk around. It will delay the evil weed seeds
such as Ambrosia artemisiifolia — species, whose expan-
sion in the steppe zone led to its mass participation in
segetal, ruderal and natural vegetation communities.

Conclusions. Agricultural landscapes are characterized
by specific phyto and lihenodiversity. Lihenodiversity is
best represented in agricultural landscapes on such ele-
ments as concrete slabs channels and Arica, concrete
floors of agricultural facilities, zootechnical building with
limestone dust of crushed stone roads. Flora of vascular
plants found to be indigenous rare (rare for these elements
of agricultural landscapes): Agropyron pectinatum, Dian-
thus guttatus, Koeleria cristata, Linaria biebersteinii,
Salvia nemorosa, Salvia aethiopis. Non-vascular plant
flora include the following species: antotserotophytes
marshantsyophytes and bryophytes. Dominated bryo-
phytes include species of the family Pottiaceae (50,0 % of
all the species composition) and Bryaceae (22,5 %). Veg-
etation species of agricultural landscapes are represented
by classes Stellarietea mediae, Polygono arenastri-Poétea
annua, Agropyretea repentis, Chenopodietea, including
Red rare species — Anacamptis picta (Loisel.) R.M. Bate-
man, Lepidium pumilum Boiss. et Balansa and others.
There are 944 species of weeds on agricultural landscapes
in the south of Ukraine that grow spontaneously, more
than 500 species are adventive. The methods of rare di-
versity conservation and measures to fight weed infesta-
tion were proposed.
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Boiiko M.®., XonocoBues O.€., 'appuiienko JI. M., Meabnuxk P.I1., Knumenko B.M., llanomuukosa A.O. ®utopa3Hood-
pasue u JIUXeHOPa3Hoo0pa3He B YCJOBHAX arpoJaHAAQTOB 0ra YKpPauHbI

AHHOTauus. B craThe momaroTcs pe3yapTaThl UCCIEIOBAaHUN Pa3HOOOPa3us COCYAUCTHIX PACTCHUH, MOXOOOPa3HBIX U JIMIIAHHUKOB
arpojaHmaToB ora Ykpanasl. Oropy MOX000pa3HBIX arpoJaHImadTOB COCTABISIIOT BUABI AHTOIIEPOTO(UTOB, MAPIIAHINO(PHUTOB
1 6produToB. JoMuHHPYIOT GproGHTEI, cpeau KOTOpBIX Buau cemeiictBa Pottiaceae (50,0 % Bcoro BumoBoro cocrasa) u Bryaceae
(22,5 %). PacturensHoCTh TpencTasieHa Bumamu kiaccoB Stellarietea mediae, Polygono arenastri-Poétea annua, Agropyretea repentis,
Chenopodietea, B T.u. peakuME KpacCHOKHIDKHBIME Biamu — Anacamptis picta (Loisel.) R.M. Bateman, Lepidium pumilum Boiss. et Balansa
u ap. B arponanmmadrax rora YkpanHsl cHoHTaHHO Tpou3pactaroT 944 Buns! copHskoB. Hanbonee pacnpocTpaHeHHBIMU CpPEean HUX
cuntarorcs 130—-150 BunoB, cebiie 500 BUIOB SBISIOTHCSA aIBEHTUBHBIME. [1pe/sioxKeHbI METOIbI OXPAHBI PAPUTETHOTO OHOPA3HOO-

Opasus 1 MeponpusATHs OOPHOBI ¢ HHBa3UEH COPHAKOB.

Knioueswvie cnosa: pumopasnoobpasue, nuxernopasnoobpasue, azponanowagdmei, 102 Yxpaunul
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BuB4yenns piBHsi QizMuHOro 310poB’s AiBYAT ripcbkux paiioniB 3akapnarrs
3a MeTa00JIIYHMM pPiBHEM aHAepOOHOI0 eHepro3ade3nevyeHHs!
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@ypman FOpini Muxonatiosuy, 0okmop 6i0102iuHUX HAYK, npogecop,
3a6i0y6ay Kageopu Meouxo-0io02iuHUX 0CHO8 PI3UUHO20 BUX08AHHS | Qizuunol peabinimayii
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AHorauis. JlocmimkyBanacs MOTYKHICTh 1 €MHICTh aHAepOOHUX MPOLIECIB eHepro3ade3neueH s OpraHi3My JiBUarT, SKi MPOKUBAIOTh
y TipchkuX paiioHax 3akapnaTTa. BeraHoBieHo, mo ¢i3uyHa mpane3aTHICTh Ta aHaepoOHa MPOIYKTHBHICTh AiBYAT TIPCHKUX paiio-
HiB 3aKapmaTTs 3aJIeKUTh Bi comaTtoTuly. HaliBumuii piBeHb aHaepoOHOI MPOAYKTUBHOCTI 32 MMOKa3HUKAMH TOTY)KHOCTI aHaepoo-
HHX QJIAKTaTHHUX 1 JJAKTaTHUX MPOLECIB €HEPro3ade3neyeHHs BUSABICHO y IPEACTABHUILb CHIOME30MOP(HHOr0 COMATOTHITY, 3 HAifHU-
KUIUH — y ekToMop¢HOro. HalfHmk4nii piBeHs aHaepOoOHOT IPOAYKTUBHOCTI 32 BIJHOCHHM ITOKa3HHUKOM €MHOCTI aHaepoOHHX JIaKTaT-
HUX IIPOLECiB eHepro3ade3neyeHHs BUSBICHO Y PEICTaBHAIL 30aJaHCOBAHOTO COMATOTHITY.

Knrwwuoei cnosa: anaepobua npooykmueHicms, Qizuure 300p08’s, COMAMOmMun

Beryn. CytreBy ponb y ¢popMmyBaHHi Gi3H4HOTO 310pOB’st
BiZlirpatoTh He Juie aepoOHi, ane i aHaepoOHI mporecu
eHepro3abesneveHHs KUTTEASUIBHOCTI opraHismy [2, 4,
5, 6]. Pesynbratu AOCHiKEHb CBiAYaTh MO ICHYBaHHS
TICHOT'O KOPEISIIIHOTO B3a€MO3B 3Ky MK aepOOHOIO Ta
aHaepOOHOIO MPOAYKTUBHICTIO OpTaHi3My, 1ie (aKTOPHUM
MOKa3HUKOM BHCTYIIa€ aHaepoOHa (JIaKTaTHA) MPOXYKTH-
BHICTB oprasismy [3, 9, 10, 12, 13].

Yepes 29 poxkiB micas YopHoOMIbChKOT KaTtacTpodu B
VYkpaiHi 3aJIMIIAIOTECS. OKpEMi TEPUTOPIi 3 MPUPOAHUMHU
€KOJIOTTYHUMH OCOOJIMBOCTSMH, Jie icHye iomnuit nedi-
LUT, SIKMH ICTOTHO BIUIMBAE Ha T'OPMOHAIBHUH CTaTyc
MEIIKaHIIB [UX TepuTopid. OZHUM 3 TaKUX PETiOHIB €
3akapnartsa. Monoas 3 pi3HEX O0iOreOXiMIYHUX 30H, SKa
HaBYA€ThCSA y BUIIMX HaBUAJIBHMX 3aKJaJax, BBAXKAETHCS
MIPAaKTHYHO 3/I0POBOIO, OIHAK, 3a pPe3ylbTaTaMu JIOCIHi-
JUKEHb TPOBiAHMX yueHux 3akapmnarts [1, 3, 7, 8] 6ararto
3 MOJIOJTUX JIFOJICH MAarOTh NICBHI BIIXWICHHS Y QiI3HIHOMY
crani. Lli BiIXWIECHHS CTOCYIOTBCSI OKPEMUX aHTPOIIOMET-
puuHHX (3pocTy, Macu, Iponopuiii OynoBu Tina) Ta Gio-
XIMIYHUX MTOKAa3HUKIB (HAPUKIIA/, HU3bKHI PIBEHb THPE-
OIIHMX TOPMOHIB y KpoBi). TeHAEHIIisI 3HWKEHHS MOKa3-
HUKIB (YHKIIOHAQJIBHOI'O CTaHy Ma€ B3a€MO3B’SI30K 13
BMICTOM THPEOiJHHX T'OPMOHIB B OpraHi3Mi IOHAaKiB, SIKi
MEMIKAITh y TIPCHKiA MICIIEBOCTI 3aKapraTTs, [0 MOXE
CBIUUTH TPO HETAaTUBHUH BIUIMB 0iOr€OXiMiYHOI 30HU
perioHy SIK €BOJIOLIHHO HeaJeKBaTHOTO YMHHMKA 30BHI-
rHBOTO cepesonumia [1, 3, 7, 8].

Ha nanwmit wac mociiKeHHS MOKAa3HHKIB aHaepoOHOT
MIPOJYyKTUBHOCTI OPraHi3My IPOBOAWIUCS y OCi0 pi3HOTO
BiKY 1 cTaTi 0e3 ypaxyBaHHS TEPUTOPiaIbHOI HAJIEKHOCTI
obcrexxyBanux ocib. JlocmimkeHHs aHaepoOHOI MPOIyK-
TUBHOCTI OpraHiaMmy y oci® mocTmyO0epTaTHOTO Mepioxy
OHTOTE€HE3y 3 PI3HUM COMATOTHIIOM, SIKi TIPO’KHBAIOTH B
3akapnaTchbKOMY PETiOHi, T03BOJIUTh OTPUMATH HOPMATH-
BH (Di3UYHOTO 3710POB’S JiBYAT.

3 ornsay Ha BUINEBUKIIAJEHE METOI0 JaHOI po6oTH €
BCTaHOBUTH 3/IaTHICTb JIIBYAT PI3HOTO COMATOTHILY TipCh-
KX pailioHIB 3akapraTchbkoi o0yacTi axantyBaTHCS [0
¢i3nuHOT poOOTH B aHaepoOHOMY peXHMi eHepro3abes-
TICYCHHSI.

Marepianu i meroan. [IpoBeneHo OpPiBHAIBHUN aHa-
i3 piBHA (i3UIHOTO 3I0POB’S y NiBYAT MOCTITyOepTaTHO-
ro mepiogy oHTOreHe3y Bikom Bix 16 mo 20 pokis. Kinb-

KICTh 00CTE)XEHMX iBYaT TipChbKUX pailoHIB 3akapraTch-
koi obnacti cranoBmwia 102 ocobu (46,4%). PiBens ¢izu-
YHOTO 370pPOB’S OLIHIOBAIH 32 IMIOKa3HUKaMH aHaepOoOHOT
MIPOXYKTUBHOCTI OpraHizMy. Jlis mbOoro BH3HAYAIM I1O-
TYXHICTh aHaepOOHHX aJaKTaTHUX MPOLECIB €Heprosa-
Oe3IedYeHHsT OpPTaHi3My 32 MAaKCUMAaJIbHOIO KiJIBKICTIO pO-
6otu, BukoHaHOi 3a 10 ¢ (BAHT j5), a TaKOX MOTYXKHICTH
aHaepOOHMX JIAKTATHUX TPOICCIB EHEePro3ade3neycHHs
OpraHi3My 3a MaKCHMAJbHOIO KIJBKICTIO pOOOTH, BHKO-
HaHoi 3a 30 ¢ (BAHT3y) BUKOPHCTOBYrOYH MeTo Binrar-
CBKOTO aHaepoOHOro Tecty, onucanoro I0.M. dypmanom
31 cmiBaBropamu [9]. Jlns OLIHKH €MHOCTI aHaepoOOHUX
JaKTaTHUX TIPOLECIB eHeprozade3neueHHss OpraHiMy,
TOOTO MaKCHMaJIbHOI KUJTBKOCTI 30BHIIIHBOI poboTtn 3a 1
xB (MK3P), BukopucroByBamu wmeroquky Shogy A.,
Cherebetin G [17]. ComaroTunn BH3HAYalld 3a METOIOM
Xir-Kaptepa, sKuii BBa)Kae€TbCs YHIBEPCATBHHM, TOMY
PEKOMEHIY€EThCS Il 00CTEXEHb JIFo/el pi3HOI pacoBoi
MIPUHAJICKHOCTI, Pi3HOI CTaTi, IMUPOKOTO BIKOBOTO Jliama-
30Hy (Big 14 10 70 pokiB), a Takoxk 3a0e3meuye TPHOXKO-
MIIOHEHTHY (KHPOBOT0, M’S30BOr0 Ta KICTKOBOI'O KOMIIO-
HEHTY) aHTPONIOMETPHUYHY OLIHKY. 3a JIOTIOMOT0I0 aHOTO
METOAY MOXHa KUIbKICHO OIIIHUTH MEPEeBary: €HIOMOp-
¢ii, abo BiTHOCHOTO OXHMpiHHS; Me3oMopdii, abo BigHOC-
HOTO PO3BUTKY CKEIICTHO-M’S30BOi CHCTEMH; eKTOMOPii,
a0o BiTHOCHOI IiHIHHOCTI (BHTATHYTICTH Tina). KokeH
KOMIIOHCHT BH3HAYaBCs B HE3MiHHIH ITOCIITOBHOCTI: €H-
noMopdist — Mme3oMopdist — eKToMOpdist, SKi BHPaKAIOTh-
Csl YMCIIOBUMHM 3HAYEHHSIMHU (aHTPOIIOMETPHYHUMH TIOXi-
JHVMH) 3 TOYHICTIO IO OJHIET mecsatoi. 3a mertogoM XiT-
Kaptepa comaTtoTnn BU3Hadamu rpadidHEM criocobom,
a0  aJrOPUTMOM, OCKIUJIbKH 3a aJrOPUTMOM BHPaXOBY-
BaTH COMATOTHII 3pYYHIIIIE.

Pe3yabTaTH 10caiaseHHs Ta iX o0ropopenHs. Y 1o-
CIIDKYBaHHMX JiBYAT 3a MeToa0oM XiT-Kaprepa BH3HAuUU-
JI COMATOTHII i YMOBHO PO3MOAUTIIIN iX Ha IISITh TPYI: 3
eKTOMOP(HIM COMAaTOTHUIIOM, €HAOMOP(HHM COMAaTOTH-
1IOM, €HJJOME30MOP(GHUM COMATOTHIIOM, ME30EKTOMOP)-
HUM COMAaTOTUIIOM, 31 30aJaHCOBaHMM COMAaTOTHIIOM.
Po3snoain giBuar ripchkux padoHIB 3a COMaTOTUIAMH Y
BiJICOTKOBOMY BiJHOIICHHI mojaHuii Ha puc. 1. Haii0Oinb-
Iy KUTBKICTh JiBYAT BUSABJICHO 31 30aJIAHCOBAaHUM COMa-
totunioM (41,2%), HaiiMeHIIa i3 eHAOMOP(GHUM COMAaTo-
tunoMm (5,9%).
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Puc. 1. CiBBigHONIEHHS YNCENFHOCTI NMPEACTABHUIb PI3HUX COMATOTHIIIB TIPCHKUX PalioHIB y %

Pesymbratn mocmimkeHs TMOTYXXKHOCTI aHASpOOHUX aiak-
TaTHHUX IPOIECIB €Hepro3ade3neueHHs OpraHi3My 3a ab-
COMOTHOIO BenmnmunHOI0 BAHTg 46 yV HIBYAT TipCHKHUX
paiioHIB BUSIBUJIM CYTTEBY IepeBary LbOrO MOKAa3HUKA Y
NPE/CTaBHUIb €HAOME30MOP(HOro COMAaTOTHUILY, MOPiB-
HSHO 3 0c00aMu 1HIIKMX cOMATOTHUIIB. Tak, 3HaueHHs a0-
CONMMOTHOTO ToKa3HUKa BAHT g 4. Y TpEICTaBHUIL €H-
JIOME30MOP(HOT0 COMATOTHUILY Y CEpeTHbOMY CTaHOBHUTH
2374,6+68.2 KFM'XB-l, o Ha 33,2% nepeBully€e 3HAYEH-
HSl IPEACTaBHUIb 3 ME30€KTOMOP(HHM COMAaTOTHUIIOM,
sake craHoButh 1783,0+46,7 KIM-XB (p<0,05). Cepenns
BenuunHa BAHT g 6. PEACTaBHUIL €HAOME30MOP(PHOTO
comarotuny Ha 44% mepeBHIye cepeJHE 3HAYCHHS
MPECTaBHUIL €KTOMOP(PHOTO COMATOTHITY, SIKE CTaHO-
BuTh 1648,6+44,7 krm-xB ™ (p<0,01). Cepeni 3HaYCHHS
BAHT g 46, TPENCTaBHALL €HAOME30MOP(HHOTO, SHIOMO-
pdHOrO Ta 30aMaHCOBAHOTO COMATOTHIIB MiX COOOIO
BipOTiTHO HE BiAPI3HAIOTECS. Tak caMo cepelHi 3HaAYCHHS
BAHT g 5., IPEeACTaBHUIL ME30EKTOMOP(HHOTO Ta €KTO-
MOP(HOro COMATOTHIIIB BIPOTIIHO HE BIIPI3HAIOTHCA.
JociipkeHHsT TOTY)XHOCTI aHaepoOOHUX alaKTaTHUX
NpOLIECiB eHepro3ade3nedyeHHs: OpraHi3My 3a BiJIHOCHOIO
BennunHOW BAHTg y npencTaBHUIB TipChKUX PaiOHIB
3aCBIIYMJIO BIPOTIZIHO HMKYMK PIBEHb AAHOTO MMOKAa3HUKA
y IiB4aT eKTOMOP(HOr0 COMATOTHITy HMOPIBHAHO 31 3Ha-
YCHHSMH TPEJICTABHUIG IHIINX COMATOTUITHHX TPYI. Y
0ci0 eH/I0Me30MOP(HHOTO0 COMATOTHUITY CEpe/IHE 3HAUCHHS
BAHT g gin. (42,311,36 krv-xBkr't) BiporigHo He mepe-
BUIIIYE CEpPEJHI0 BEIUYMHY JiBYaT EHIOMOP(HHOIrO
(39,4+1,1 KFM'XB_l'KF_l) Ta 36amancosanoro (39,5+1,17
krM-XB Kr') comarorumis (p>0,05), mepeBuIyioun pa-
30M 3 THM, 3Ha4ECHHS JiBYaT ME30€KTOMOp(HOro comaro-
iy (37,840,84 krm-x8 ™ kr') Ha 12% Ta eKTOMOp(HOro
comarortuny (36,941,08 KFM'XB_l'KF_l) Ha 13,1%. ¥ npen-
CTaBHUIb eHJO0MOp(dHOro, eHgpoMe30MoppHOTo Ta 30aa-
HCOBAaHOTO COMAaTOTHUIIB cepenHi 3HaueHHT BAHT 19 4y HE
MAaIOTh MiXK c00010 BiporigHoi BiaMinHOCTI (p > 0,05).
AHani3 pe3yJbTaTiB AOCIIKEHb aHaepOOHOT MPOIyK-
TUBHOCTI 32 a0COJIIOTHOIO BEJIMYWHOKO MOKa3HHWKA MOTY-
JKHOCTI aHaepOOHUX JIAKTATHUX TIPOIIECiB eHepro3adesrie-

yeHHst opranismy (BAHT3p) y nmiBUaT TipchKuX paiioOHIB
MI0Ka3aB, 110 CEpPEHE 3HAUCHHS a0COIIOTHOTO MOKa3HUKA
BAHT3p npencraBHUIL €HAOME30MOP(HHOTO COMAaTOTHUILY
ripcbkuX paiioHiB craHoBUTH 2299,9461,6 Kl“M'XB-l, 1110
Ha 8,6% Oimble, HIXK y NMPEeICTaBHUIL 30alaHCOBAHOTO
comatoruny (p<0,05), y SKMX BEIHMYMHA TAHOTO ITOKa3-
HHMKa cTraHoBUTH 2118,3+56,94 KFM'XB-l; Ha 36,7% Oinb-
1Ie, HXK y JAiB4aT Me30eKTOMOpQHOro comaroruny (p <
0,01), cepenHe 3Ha4YCHHA SKHUX CTaHOBUTH 1682,6+39,3
KFM'XB_l; Ta Ha 44% mepeBakae 3HAUYCHHS MPEICTABHUIIh
exTomopdHoro comaroruny (p<0,01), sike cTaHOBHTH
1598,7+32,6 KIM-XB . CepemHi BENWYMHU TOKa3HHUKA
BAHT 30 46, IIBYAT TIPCHKUX PAHOHIB 3 ME30CKTOMOP(PHUM
COMATOTHUIIOM Ta NepeBaror exTomopdii Mixk co0or0 Bi-
porigHo He BiapisustoThes (p>0, 05).

Pesymeratn mocmimkeHs (Gi3MUHOI Mpare3gaTHOCTI 3a
MOKa3HUKaMH aHaepoOHOI MPOJYKTUBHOCTI OpTaHi3My
BimoOpaxeHi y Tabmwmi 1.

Oco0mmBoCTI TIPOSIBY aHaepOoOHOI MPOAYKTHUBHOCTI y
MPECTaBHUIb TIPCHKUX paAHOHIB pPI3HUX COMATOTHIIIB
BUSIBJICHO TaKOX IPW BU3HAYCHHI BIJHOCHOI BEITMYMHU
HOTY)KHOCTI aHAaepOOHMX JIAKTaTHUX IPOLIECIB eHeprosa-
Oe3meyeHHs opraHiamy. 3BepTae Ha cebe yBary Te, IO
HalHIK4i cepesiHi 3HaueHH BAHT g 4y, CIIOCTEPITatoTh-
Csl y TPeACTaBHUID TiPCHKUX PaioHIB Me30eKTOMOp(hHO-
ro (35,6+0,78 krm-x8 k™) Ta exromopdroro (35,8+0,73
KIM-XBKr'') COMATOTHIIB, Ki MiXK cOG0I0 He Bimpi3Hs-
o1ecst (p>0, 05). HaiiBumie cepenne 3nadenns BAHTgg
pizr, MAIOTB TIPEJICTABHULI TIPCBKUX PalOHIB €HJIOME30MO-
pduoro comarorumy 40,83+1,04 krm-xsl-xrl. Pasom 3
TUM, CEepelHI BEIUYMHH NOKa3HHKa BAHT3g iy AiBUAT
ripchbKUX paioHIB 3 €HIOMOpP(HHHUM, €HAOME30MOP(HHUM
Ta 30aJ]aHCOBaHNM COMAaTOTHUIIOM MiX COOOI0O BipOTiZHO
He Biapi3HsroTECs (p>0, 05).

Pesynpratn mociipkeHb €MHOCTI aHAepOOHMX JIaKTaT-
HUX TIPOLIECIB eHepro3abe3neueHHs opraHisMy 3a adco-
mroTHOIO BenmuuHO0 MK3P BusBHIM CyTTEBY mepeBary
[FOTO TTOKa3HUKA y JAiBYAT TipCHKHX PalOHIB €HIOME30-
MOpP(HOro COMATOTHUILY, MOPIBHSIHO 3 MPEJICTABHUISIMU
IHIITNX COMATOTHIIIB.



Ta6uauus 1. AHaepoOHA NPOAYKTHBHICTH OpPraHi3My JBYAT ipChKHUX pailoHiB 3aKapmaTtsi 3aJIeHO Bix comaroruny (N=102)

CepenHe 3HaueHHs, M+m
n 30aJIaHCOBAHUI
OKA3HUKH eHoMophu eHoMe30Mophu Me30€KTOMOPhH eKTOMOp U COMATOTHII
(n=6) (n=25) (n=14) (n=15) (n=42)

BAHT 49, KrMXB 2296,7+72,3 2374,6+68,2 o*V 1783,0+46,7 | o*V 1648,6+44,7 | 2219,8+50,34
BAHT 10, KrM'XxB ™ KT - 39,4+1,1 42,3+1,36 « 37,8+0,84 « 36,9+1,08 39,5+1,17
BAHT 39, KrMXB™ 2227,4+40,8 2299,9+61,6 o*V 1682,6+39,3 | o*V 1598,7+32,6 |  2118,3+56,94
BAHT g9, KIM'XB ™ kr'* 38,3+0,91 40,83+1,04 o* 35,640,78 o* 35,840,73 37,7+0,84
MEK3P, krv-xs | e 1364,5+37,8 1488,6+47,4 o* 1187,64233 | *1127,4422,6 | e*1208,6+33,9
MK3P, KrM-XB 1 KT L  23,4+0,7 26,5+1,3 25,2+0,98 25,2+0,87 e¢(121,6+0,61
Maca Tina, KT 58,3+1,86 56,2+1,74 o*V 47,2+1,82 o*V 44,7+1,68 56,2+1,76

IMpumitky. BiporignicTs BiqMiHHOCTI cepenHix 3HaueHs (p<0,05):
* - BITHOCHO €HZIOMOP(]HOr0 COMATOTHILY; ® - BITHOCHO €HAOMOP(PHOME30MOP(HHOTO COMATOTHITY; ¢ - BIIHOCHO Me30MOP(HHOEKTO-

MOp(bHOl"O COMAaTOTHITY; - BiZ[HOCHO eKTOMOpq}HOFO COMATOTUILY; V- BiZ[HOCHO 30aJIaHCOBAHOTO COMaTOTHUIy;

Tak, 3HaueHHss abcomoTHOro mokasnuka MK3P y mpen-
CTaBHHIb EHJIOME30MOP(HOI0 COMATOTUIYy CTaHOBHTb
1488,6+47,4 xrMxB™, mo B cepennpoMy Ha 24,3% mepe-
BUII[y€ 3HAYCHHS NPEICTaBHHUI 3 ME30EKTOMOP(HHHUM CO-
MAaTOTHIIOM, SIK€ cTaHoBHMThL 1187,6+23,3 KIM'XB™ Ta Ha
18,8% 31 30alaHCOBAaHUM COMATOTHUIIOM, SKE€ CTAHOBUTH
1208,6+33,9 krm-xB* (p<0,05). Cepenns BeaMYHHA
MK3P 6. ipecTaBHUIG €HIOME30MOP(PHOTO COMATOTHITY
Ha 32% mepeBHIye CepeHE 3HAUCHHS MPEICTABHULD CK-
TOMOPGHOTO COMATOTHUILY, SIK€ CTaHOBUTH 112744226
krM-xB ' Ta Ha 9,1% NIEPEBUIIYE CEPEIHE 3HAYEHHS NPE-
CTaBHHIb CHIOMOP(HOTO COMATOTHUILy, SIKE CTaHOBUTH
1364,5+37,8 xkrmx"  (p<0,05). Cepensi 3HaueHHs
MK3P,6. TpencTaBHUIL ME30EKTOMOP(HHOT0, EKTOMOPQ-
HOTO Ta 30aJaHCOBAaHOTO COMATOTHIIIB MiX COOOO BipOTi-
JTHO HE BIJPI3HAIOTHCS.

JlocipKeHHsT €MHOCTI aHaepOOHHMX JIAKTATHUX MPOIIe-
CiB eHepro3ade3neueH s OpraHi3My 3a BiJIHOCHOIO BEJINYH-
Hoto MK3P 3acBiquuiio BipOTiHO HIKYHMH PiBEHb JAaHOTO
MOKa3HMKa y MPEJCTaBHUIIb TIPCHKUX paioHIB 30ajaHco-
BaHOTO COMATOTHITY TOPIBHSHO 31 3HAYEHHSIMH MPE/ICTaB-
HUIb IHIIMX COMAaTOTHITHUX TPYI. Y IMpEeICTaBHULD CHIO-
Me30MOpQHOTo comarotuy cepeane 3HaueHHS MK3P ;..
(26,5+1,3 krv-xB ™ Kr'™") BIpOTiHO HE MEPEBHUIITYE CEPEITHIO
BeNMUMHY JiBYaT extoMopdroro (25,2+0,87 krm-x ™ kr)
Ta Me3oexkTomMopdHoro (25,2+0,98 krm-xs-kr'') comaro-
tuny (p>0,05). Pa3zom 3 TuM, cepesiHe 3HaYEeHHS 0CIO eKTO-

MOP(HOr0 COMaTOTHIy NEPEBUIYE 3HAUCHHS IiBYAT €H-
nomopoduoro comarorumy (23,4+0,7 KrM-XB'l'Kr'l) Ha 13%
Ta 30ajaHcoBaHoro comarorumy (21,6+0,61 HM'XB'l'Kr'l)
Ha 22,7%.

BucHoBku. PiBeHb aHaepoOHOI MPOJYKTHBHOCTI JiBYaT
TipChKUX paiioHIB 3aKapmarTs 3aJe)KUTh BiJ] COMAaTOTHUITY.
[MoTyxHicTh aHaCPOOHHX aJaKTATHHUX 1 JIAKTATHHX IIPOLE-
ciB eHepro3a0e3leyeHHs y [IiBYaT 3 €HIOME30MOpP(HIM
COMATOTHIIOM BHUIIWH, HDK y NPEICTaBHULB IHIINX coMa-
ToTUMIB. HallMEeHIIMMU 1i TOKa3HUKU BHSABHIIUCH Y AiBYaT
3 TIepeBaror eKToMopdii.

BennunHa BiTHOCHOTO TOKa3HUKA MOTYKHOCTI aHaepo-
OHMX aJaKTaTHUX 1 JIAKTATHUX IPOIIECIB eHepro3abdesrie-
YEeHHs1 OpraHi3My y IpEICTaBHUIL EHIOME30MOpQHOro,
E€HIOMOP(HOTO Ta 30aJaHCOBAHOTO COMATOTHUIIB OLIbIIA,
HIXK y NPE/ICTaBHUIb €KTOMOP(HHOTO Ta ME30€KTOMOP(HHO-
IO COMATOTHIIIB.

PesynpraTi gocnmimkeHb CBiT4aTh PO Te, IO 3HAYCHHS
abCOJIOTHUX Ta BIJHOCHUX IOKa3HUKIB MaKCUMAaJIbHOT
KUTHKOCTI 30BHINTHBOI MeXaHIgHOT poOoTH 3a 1 XB y miBYaT
TIPCHKHUX PafOHIB BUABWIIMCS BIPOTiMHO BUIIUMH Y TIPEI-
CTaBHHIb SHIOME30MOP(HOI0 COMATOTHUITY, HAWHMKIUMHU
€ 3HauYeHHs! a0CONIOTHUX TOKA3HUKIB y MPEJCTABHUIIb €K-
TOMOpP(GHOro Ta ME30MOP(HOr0 COMATOTHILY, a 3HAYCHHS
BIJIHOCHUX TOKa3HHKIB BHSIBHJIMCS HAWHWKYUMH Yy TIpe-
CTaBHUIIb 31 30aJ1aHCOBAaHMM COMATOTHIIOM.
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Study the level of physical health of girls, which are living in mountain area of Transcarpathia by the metabolic level of an-
aerobic energy ensuring
Abstract. The work is devoted to study the level of physical health of girls of the age of 16-20 which are living in the mountainous
area of Transcarpathia. Level of physical health was assessed by indicators of aerobic productivity. Namely we determined power of
alactate 10-WAT and lactate 30-WAT of anaerobic energy ensuring processes by maximal count of completed work for 10 sec and
30 sec, capacitance of lactate anaerobic processes by indicators of maximal count of external work for 1 min (MCEW), using the
method of veloergometry. Using the Heath-Carter method we determined girls’ somatotype and allocated them into five groups: with
ectomorphic somatotype, endomorphic somatotype, endomezomorfic somatotype, mezoektomorfic somatotype and balanced somato-
type. The greatest number of girls identified with balanced somatotype (41,2 %). The least number of girls identified with endomor-
phic somatotype (5,9%).
We established that the level of anaerobic productivity which shows the physical health of girls which are living in mountain areas is
addicted to somatotype. When we determined the anaerobic productivity of girls’ organism by the relative value 10-WAT and 30-
WAT showed us probably low level of this value at girls with ectomorphic somatotype as compared with other girls with other soma-
totypes. Average values of 10-WAT, 30-WAT and MCEW at girls with endomezomorfic somatotype values exceed the values of
girls with mezoektomorfic somatotype by 33,2% (p<0,05) and girls with ectomorphic somatotype by 44% (p<0,05). High average
values of MCEW,,, have girls with endomezomorfic somatotype — 26,5+1,3 kgm-min™kg™. The lowest values of MCEW,,, have
girls which are living in mountain areas with mezoektomorfic somatotype and ectomorphic somatotype and probably don’t differ
among them (p>0,05). The lowest values of MCEW,,, we can observe at girls which are living in mountain areas with balanced so-
matotype (p<0,05). Average values of 10-WAT,, and 30-WAT, at girls which are living in mountain areas with endomorphic, en-
domezomorfic and balanced somatotypes probably don’t differ among them (p>0,05).

Keywords: anaerobic productivity, physical health, somatotype



Hdyuio E.A., ®ypman 10.H.
H3ydenne ypoBHs GH3N4YeCcKOro 310poBbs y AeBYIIeK FOPHBIX pPaiioHoB 3akapnaThs 32 MeTa00IMYeCKHM YPOBHEM aHa3po0-
HOT0 3HeproodecneveHus
AHHoTauus. PaboTta mocesimieHa U3y4eHHUIO YPOBHS (M3UYECKOTO 310pOBbs AeByliek 16-20 JeT, KOTOpble MPOXKUBAIOT B TOPHBIX
paifoHax 3akaprarbs. YPOBEHb (HM3MUECKOTO 370POBBS OLECHHBAIM 33 MOKA3aTEIIMHM aHA’POOHOI MPOAYKTUBHOCTU. A MMEHHO.
OTIPEAEISIIN MOITHOCTE anakTaTHeIX BAHT g 1 makTaTHEIX BAHT3) aHa9poOHBIX IpoIieccoB 3HeproodecnedeH s 3a MaKCUMaIbHBIM
KOJIMYECTBOM BBINOHEHHOH paboTs! 3a 10 ¢ 1 30 ¢, eMKOCTh JaKTaTHBIX aHA3POOHBIX IPOIECCOB 3a MOKA3aTeJIIMH MaKCHMAJIEHOTO
KoJdecTBa BHeIIHelH paboTsl 3a 1 mun (MKBP), ucnons3ys Meton BenosproMeTpun. Y o0CIeJOBaHHBIX JEBYIIEK UCIIONB3YS METOL
Xut-KapTepa onpenensiin coMaTOTHII U YCIOBHO PACIIpeeNIMIIN X HA IIATh TPYIIL ¢ SKTOMOPGHEIM COMAaTOTHIIOM, SHAOMOP(GHBIM
COMATOTHIIOM, 3HIOME30MOP(GHBIM COMATOTHIIOM, ME303KTOMOP(HBIM COMAaTOTHUIIOM, U €O COAaTaHCUPOBAHHBIM COMATOTHIIOM.
HauGosnbliiee KOIMYECTBO JEBYIIEK BBIBICHO CO COATAaHCHPOBAHHBIM coMaTOTHIIOM (41,2%), MeHblIee ¢ SHIOMOP(HBIM COMATOTH-
oM (5,9%).
Y CTaHOBJIEHO, YTO YPOBEHb aHA’POOHOH MPOTYKTUBHOCTH, KOTOPBIA 0TOOpaXkaeT (puzndeckoe 310pOBbE AEBYIIEK TOPHBIX pallOHOB
3aBHCHT OT coMaToTuma. OnpeeleHne aHadpOOHOW MPOIYKTHBHOCTH OpraHM3Ma 3a OTHOCUTENbHOU BemynHo BAHT o 1 BAHT3
MI0KA3aJI0 BEPOSITHO HU3KUH YPOBEHb JAHHOTO 3HAYCHUS Y NPEACTABUTEIHHAI] SKTOMOP(HOTO COMATOTHIIA IT0 CPAaBHEHHIO CO 3HAYe-
HUSIMU NPEJCTaBUTEIbHUL APYruxX coMaToTUnHbIX rpymn. Cpennue nokaszatenu BAHT,y, BAuT3 u MKBP y npencraBurensHun
9HJJOME30MOP(HOI0 COMATOTHIIA IPEBHIIAIOT 3HAYEHHS ITPEACTaBUTEIILHUL Me309KTOMOphHOro comarorumna Ha 33,2% (p<0,05), a
HPEACTaBUTENBHUI 9KTOMOpdHOr0o comaroTuna Ha 44% (p<0,05). Beicokue cpenuue 3uaueunuss MKBP,,,, HMEIOT IpeACTaBUTENbHH-
bl SHI0Me30MOopdHOTO comaToThma - 26,5+1,3 krv-mus Lkt Camele Huskue 3HadeHns MKBP g, HaGmonarores y HpeacTaBUTe-
JIBHUI] TOPHBIX PAOHOB ME309KTOMOP(HHOrO U SKTOMOP(HHOrO COMATOTHIIOB, U MEXIy cO00M BeposTHO He omnuyarorces (p>0,05),
cample Hu3Kkue 3HadeHust MKBP ., mocToBepHO HabIrOAIOTCS y IPEACTABUTENBEHUI TOPHBIX PAiiOHOB CO COATaHCHPOBAHHBIM COMa-
totunoM (p<0,05). Cpennue Benmuannbl nokazateneid BAHT g ory 1 BAHT3g (. A€BYIIEK TOPHBIX PAiOHOB C 3HAOMOP(HBIM, SHIOME-
30MOP(HBIM H cOaTaHCHPOBAaHHBIM COMAaTOTHUIIOM MEXIy CO00H BeposATHO He oTindatoTcs (p>0,05).

Knrwuesvie cnosa: usuuecrkoe 300posve, ana’pobHas nPoOyKmMueHOCMb, COMAMOMUn
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AHoTanisi. 3a pe3ynpTaTamu gociipkeHs npoctux (II3MP) i ckiragHux 30poBO-MOTOpPHHUX peakiii Bubopy oxHoro (PB1-3) Ta mu-
dbepenwiroBanHs 1BOX 3 TpboX (PB2-3) nmoapasHukis, 31iHCHEHO OLIHKY CEHCOMOTOPHUX (DYHKIIH AiTEH, MiUTTKIB Ta IOHAKIB i3 ciy-
XOBOIO JIeTIpuBalli€ro. BctaHoBIeHI 3arayipHi A1 TIIyXHUX 1 0€i0 3 HOPMaJIBHUM CIIYXOM 3aKOHOMIPHOCTI BIKOBOI JHHAMIKH Pi3HHX 32
CKJIaJHICTIO CEHCOMOTOPHHX (DYHKI[I CBiIUaTh HA KOPUCTh TEHETUYHO ACTEPMIHOBAHOI MPOrpaMu iX pO3BHUTKY. Y TIyXUX IiTEH,
MiAJTITKIB Ta FOHAKIB JIATEHTHI NEPiOI MPOCTUX 1 CKIAAHUX 30pPOBO-MOTOPHHUX PEaKIii Oylu JOCTOBIPHO OUIBIINMU, HIX Y TPyHax 3
HOPMAaJIBHUM CITyXOM Ta HOCTYIOBO 3MEHIITYBAJIUCH 1 JOCITAIM MaKCUMAJILHOTO PO3BHTKY Y 18-19 pokiB. binbln iHTEeHCHBHO 3MiHU
CEHCOMOTOPHHX (yHKIIIH BigOyBaMCh Ha CKJIAIHI peakuii, HiXK Ha IPOCTi i, 0cOOJIMBO, Yy TPy IIyXUX y HOPIBHSHHI 3 00CTeXKyBa-

HHUMH 3 HOpMaJIbHUM CJIIYXOM.

Knrwwuoei cnosa: onmozenes, ceHcomomopHi pyHKyil, cnyxoea oucyHkyis

Beryn. Cucrema ciyxy € OHOIO 3 MPOBIIHHUX cepel ic-
HYIOUUX Y JIIOJUHH CEHCOPHHX cucTeM. EBomromiiiHo i
POJIb 3pocia 3 MOSIBOI0 MOBH SIK 3ac00y comiamizaiii cyc-
MIbCTBA. BiICYTHICTD CIIyXy BHKIIMKAE 3MIHH y CITyXOBii
cucTeMi BiJ nepu(epUuHUX CTPYKTYpP A0 KOPH, CHPHYH-
HSI€ HETaTUBHI COMiajIbHI HACIIIKH, YHEMOXIIUBIIIOE OBO-
JoaiHHS MOBOIO [19].

Panime Ha Mozeni 30poBoi nenpuBaii y TBapuH OyiI0
MIOKa3aHO BHUCOKY YyTJIMBICTb HE3pUJIOrO MO3KY J0 3MiHe-
HHUX CEHCOPHMX YMOB iCHYBaHHS Ha PaHHIX €Tarax OHTO-
renesy [2, 22]. 3 Toro yacy HakKONUYeHO Oarato JIaHUX
00 CTPYKTYPHOI i (PYyHKIIOHATBHOI peopraHizalii nea-
(bepeHTOBaHOT CEHCOPHOI CHCTEMH Y TBapuH, CIINHUX Ta
rnyxux sozaei [20, 23, 24, 26, 27, 28, 30]. Hasexeni pe-
3yJIBTATH JOCIIKEHb CBiJYaTh PO BUCOKY ITUIACTUYHICTh
CEHCOPHHX CHCTEM TIIyXUX JIIOJICH, ajie MEeXaHi3MH HEl-
POOHTOTeHe3y Ha CbOT'O/[HI HOBHICTIO HE PO3KPHUTI.

AHaJi3 ocTaHHIX JociaifkeHb i myOJikauiii. Bu-
BYEHHS 0COOJIMBOCTEW CTAHOBJIEHHS PI3HMX 3a CKJIaJHIC-
TIO CEHCOMOTOPHUX (YHKIII B OHTOTEHE31 y JIIOJIMHH Ma€e
BaXXJIMBE 3HAYCHHS U1 PO3YMIHHS (Pi3i0JIOTIYHHX MeXa-
HI3MIB iHTErpaTuBHOI misutbHOCTI MO3Ky [9, 10, 12, 18].
OpHak, Ha CHOTOIHI IIe HE 3°sICOBaHI 3MIHH y BIKOBIH
JTUHAMIIl CEHCOMOTOPHUX (YHKIIH, IO BUKJIUKAHI CIy-
XOBOIO JIETIPUBAIII€I0.

Busdenns eHOMEHY CITyXOBOI JAempHBaIli y JIFOAWHH
TIOB’S3aHO, TOJIOBHUM YHHOM, 3 OOCTEKEHHSIMH JOPOCIUX
moeil. Metomamu HelipoaHatoMii Ta He#pogiziomorii,
TpaHCKpaHiaTbHOI MarHiTHOI CTUMYJIAMIT Ta Cy9acHOl He-
poBi3yayi3amii BCTAaHOBJIEHO, W0 CTPYKTYpHi Ta (yHKIIiO-
HaJIbHI HaciJKM BPOPKEHOI 1 HaOyTol TIyXOTH dacTo
BKJIIOYAIOTH 3MIHH Y PELENTOPHHUX BOJIOCKOBMX KIITHHAX
KOPTIEBOTO OpraHy, MiJKIPKOBHX i KOPKOBHUX CTPYKTypax
rojoBHOro Mo3ky [19]. IcHyOTh maHi, MO JTOBrOCTPOKOBI
3MIiHM B KIPKOBHX CTPYKTYypax IOB’si3aHi 3 HasBHICTIO ab0
BIZICYTHICTIO KPOC-MOJAJIBHOI ITACTHYHOCTI Ta MYJbTHCE-
HCOpHOi 00poOku iH(opmarii. IlokazaHo pPi3HOPIAHICTH
CTPYKTYPHHX 3MiH TOJIOBHOTO MO3KY HpH IHUCQYHKINIAX
cnyxy [21]. Jeski 3 AOCHIOHUKIB BHSABHIM 3MEHIICHHS

00cary abo MIKpOCTPYKTYpH 01101 i3 30epe)KeHHAM Cipoi
PEUYOBHHH CITyXOBOTO IEHTPY Tinyxux [21]. [ekinbka cTpy-
KTYPHHX 3MIH Y MIIyXux OyJM 3Haii/ieHi 1 32 MeKaMu Clty-
x0Bo1 o6acti [21]. Konu M030K m036aBIslEThCSI CITyXOBOTO
BXOJly Y PaHHBOMY Billi € 03HaKH HE3BOPOTHHX MOPQOII0-
rYHUX 3MiH Ta aCUMETPIl y pi3HUX BiJILIAX MO3KY, alle € i
03HAKH peopraxizarii koprekcy [25].

VY Toif ke Yac 3aHIIAETHCS HE3PO3YMUINM SIK BiIOyBa-
€TBCS CTPYKTYPHO-(DYHKIIOHANBEHA PEopraHi3aiis CIyXo-
BOI CHCTEMH Ha Pi3HHX eTallax OHTOTEHE3Y 32 YMOB 0OMe-
KEHOI 3ByKOBOI apepeHTanii. Y 1bOMy BHIAIKy CEHCOMO-
TOPHI peaKiii 30pOBOi MOJATFHOCTI HA PO3yMOBI HaBaHTa-
JKSHHS PI3HOTO CTYICHS CKJIAHOCTI € UM HE €TUHUM HEiH-
Ba3UBHHUM METOJIOM, 110 OE3MOCEePEIHBO PEECTPYE BYHKITI-
OHAJILHUI CTaH CEHCOMOTOPHUX (YHKIIH y TITyXHX.

Mera cTaTTi — BUSBUTH 3aKOHOMIPHOCTI Ta 0COOJIH-
BOCTI BIKOBOi JIMHAMIKH CEHCOMOTOPHUX (QYHKLIH Yy mi-
TeH, MATITKIB Ta IOHAKIB 31 CITyXOBUMH AUCHYHKIIISIMU.

Marepianau Ta meronu. O0cTexyBanu 76 miTe, mimi-
TKIB Ta foHaKiB 12-19 pokiB 3 BPOIKCHUMH IBOOIYHIMHU
CITyXOBUMH JUCQYHKIIAMHU Ta 120 OZHOMITKIB 3 HOpMAaITh-
HUM cITyXoM. Po3mozin iX Ha BIiKOBI TpymH 3IiHCHIOBAIN Y
BIIIOBIMHOCTI 10 pekoMeHmalii CHMII03iyMmy IO BiKOBiit
¢iziororii [14]. 3aranbHuME KPUTEPISIMHU IS YYacTi y J10-
ciipkeHHi Oyna BiacyTHiCTh opraniunoi matomorii ITHC ta
4epenHO-MO3KOBO1 TpaBMHU B aHAMHE31, HEBPOJIOTIUHUX YU
TICUXIYHUX PO3Ja/iB, apMaKOJIOTIUHOI Teparii Ha MOMEHT
obctexxeHHA. JlOCTiKEHHSI TPOBOIMIN 3 JOTPUMAaHHIM
HOpM OIl0CTHKH Ta TOJIOKEHb XEIbCHHCHKOI JeKiaparii
1975 p. (y penakuii 2000 p.) 3a HonepeHHOI0 3ro/I0k0 ca-
MHX 00CTE)KyBaHHUX Ta iX OATHKIB.

JlociipkeHHsT TapaMeTpiB  CEeHCOMOTOPHHMX (yHKIil
BKJIFOYAJIO BU3HAYEHHS XapaKTEPHCTHK JIATEHTHUX Iepio-
JIiB ITPOCTUX 30poBO-MOTOpHUX peakuiit (II3MP), peakmii
Bubopy omHoro (PB1-3) ta nudepeHmitoBaHHS IBOX
(PB2-3) 3 TprOX moxpa3HMKiB. 7 TOCTIIKEHHS HpPOC-
TUX 1 CKIQJIHUX CEHCOMOTOPHHX peakiliii Oyia BUKOpHUC-
TaHa METOJMKAa Ta KOMI'IOTEPHHH MIarHOCTUYHHH KOM-
mrekc «Jliaraoct-1M» [9].



Jns BusHauenHs [I3MP oOcTexxyBaHOMY MPOTIOHYBAJH
MIpH TIOSIBI Ha €KpaHi MOHITOpa KOXHOi T€OMETPUYHOI
¢irypu sKHaHIIBHAIIE TPaBOO (JTiBOIO) PYyKOIO HATHCKa-
TH Ta BIAITyCKaTH KHOMKY. 3a YMOBH AociimkeHHs PB1-3
00CTe)KEHOMY TPOTIOHYBAIM TIPH TOSABI Ha €KpaHi MOHi-
TOopa (IrypH «KBampar» SIKHAHIIBUAIIE HATHCKATH Ta
BiIyCKaTH NMpaBy KHONKY. Ha iHIII CHTHaIM KHONKY He
Haruckatu. [Ipu BusHaueHHi PB2-3 nBox (03UTHBHHEX) i3
TPbOX (OJHOTO TaJIbMIBHOTO) HOAPAa3HHUKIB, IO BHKOHY-
BaJach JBOMa pYKaMH OOCTEXYBaHOMY pPEKOMEHIyBa-
JIOCh TP TIOSIBI Ha €KpaHi MOHITOpa curHamy ¢irypu
«KBaJpaT» SKHANIIBHUIIIE NPAaBOI0 PYKOKO HATHCKATH 1
BiIycKaTH npaBy KHONKY. [Ipu mosBi dirypu «komo» —
JBOIO PYKOIO JiBY KHONKY. Ha ¢irypy «TpuxyTHUK» Hi
JiBYy, Hi TpaBy KHOIIKY HE HATUCKATH. [HIWBiZyaIsHUM

NIOKa3HHKOM CEHCOMOTOPHHX peakLiii MM BBaXald Te
3HAUEHHS JIATCHTHOTO Tepiofy, sike Oysl0 HaWMEHIIUM Y
TPHOX 3aMipax KOXKHOTO TECTY.

OtpuMaHi pe3ynbTaTH OOPOOIUTH  KOMI FOTEPHOIO
nporpamoro Microsoft Excel-2010.

Pe3yabTaTn Ta ix 00roBopeHHs. Y BiKOBOMY Jiamazo-
Hi Bix 12 1o 19 pokiB HaMu OyJu JOCHIKEHI Ta MPOaHaTi-
30BaHi 0COOIMBOCTI ()OPMYBAHHS PI3HMX 32 CKIIAIHICTIO
CCHCOMOTOPHHUX pEaKLiii y 0OCTe)KYBaHUX 13 CIyXOBOIO
nucdyskuieto. J{ns BusBIEeHHST ocoOnmBocTeil hopMyBaH-
HSl CEHCOMOTOPHUX BJIACTHBOCTEH y TIIyXHX HPOBOIMIN
CIIIBCTABJICHHSI 3 0OCTEXKYBaHUMH 3 HOPMAJIBHOIO (DYHKITi-
€0 cinyxy. Pesympratén cencomotopHuX peakmiii [13MP,
PB1-3 ta PB2-3 y pi3Hi BikOBi mepioau ocid 3 HOpMaIbHUM
CITyXOM Ta TIyXHX IIpeACTaBleHi y Tadmumi 1.

Ta6uuns 1. BikoBa guHaMika OIPOCTHX 1 CKIAJHAX CEHCOMOTOPHUX peakmil y 00CTEXYBaHUX 3 AUCHYHKINEIO CIYXY

I'pynn BikoBi rpynu, poku
Tokasmiin oBCTeRYBAHMX 12-13 14-15 16-17 18-19

BMP. wc Hopwmanbauii cyx 265,6+6,3 260,6+8,1 248,7+7,1 244344 4

? Tnyxi 298,8+8,7* 291,4+10,9* 282,449 9* 276,1£8,9*

PBLs Me Hopwmanbauii cayx 398,4+8.9 359,1+5,7 357,1+4.8 350,3+4,5

~ Tnyxi 428,5+9,4 381,3+7,8* 366,7+7,2 363,3+7,6*

PB,.; Mc Hopmanbuuii ciryx 469,1+10,3 461,5£5,9 449,5+6,4 421,447,1
~ Tnyxi 52,9,7+10,3* 509,9+7,4* 461,1+8,8 454,4+10,6

IMpumitka: * — moctoBipHicTh pi3HULE p <0,05 MK 00CTEKYyBaHHMH 3 HOPMAJIBHUM CIYXOM Ta TIyXHMH, B MEXaX BiIIOBIIHOTO

BIKOBOT'O TIepioay

VY obcrexyBanux 06ox rpyn [I3MP noctymnoBo 3meHIny-
Banach 3 BikoM (p<0,05). Haiibinpmmii yac I[I3MP Oys
BCTaHOBJICHUH y aiteit 12—13 pokiB, a MiHIMaIbHUX 3Ha-
YeHb 1iell NoKa3HUK Jocsaras y ocib 18-19 pokis, mo Bka-
3yBaJlo Ha MakcUMaJlbHUI i pO3BUTOK y koMY Billi. Kpim
TOTO, y BCIX BIKOBHX TpyIax OOCTe)KYBaHHX 31 CIyXOBHU-
MU JACOYHKIISIMA BUSBJICHI OUIBIN JIATEHTHI TMEpioaw
gacy [I3MP, HiX y 00cTexXxyBaHHX 3 HOPMAaJbHHUM CITy-
XOM. 3HauMMi pi3HHLI OyTM XapakTepHi Uit ocid BCiX
BikoBux rpy (p<0,05).

BikoBa qunamika PB1-3 y rpynax nmitei, miasiiTkiB Ta
IOHAaKIB 3 HOPMaJbHUM CJIYXOM Ta IJIyXUX XapaKTepu3y-
BaJlaCh IOCTYIIOBMM 3MEHILIEHHSM JIATCHTHHUX IEPiOiB.
Amnani3 3min PB1-3 y o0cTesxxyBaHuX 000X JOCIHIIKYBa-
HHUX TPYI BHUSBHUB IOCTYIOBE 3MEHILIEHHS IOTO MOKa3-
HUKa 3 BikoMm (p<0,05). Haibinpmmuii yac PB1-3 Oys
BCTaHOBJICHUH y mitei 12—13 pokiB, a MiHIMaIIFHUX 3Ha-
YeHb [l OKa3HUK JocsraB y ocid 18—19 pokis, mo BKa-
3y€ Ha JOCSTHEHHS MaKCHMAaJbHOT'O PO3BHUTKY L€l Biac-
THUBOCTI y 10HaKiB. KpiM Toro, y BCiX BIKOBHX rpymax 00-
CTeXYBaHMX 31 CIYXOBHMH TUCQYHKLISIMH BUSBICHI Oi-
JbIII TaTeHTHI nepioau yacy PB1-3, Hix y ocib 3 Hopma-
neHuM ciryxom (p<0,05). BixcyTHi 3HAUMMI pi3HHII TilTb-
Kd y BikoBuX Tpymax 12—13 ta 16-17 pokis (p>0,05).

Hocnipkennst yacy PB2-3 y oOcresxyBaHUX 3 Pi3HHM
CTaHOM CITyXOBOi (DYHKIIi{ TOKa3amno, Mo K y TPYIi TITyXUX
00CTeXyBaHUX, TaK i 3 HOPMAJIBHUM CIyXOM HaWOUIBIIMIT
Yac Il BUKOHAHHS CEHCOMOTOPHOTO 3aB/IaHHS OYB BHSIB-
neHuid y aitedd 12—13 pokiB. Y mojaipmioMy y BCiX BIKO-
BUX IpyIax, SIK y TIYXHX, TaK 1 0ci0 3 HOPMAJILHUM CITyXOM
criocTepirajocs MOCTYIOBE IiJABHINEHHS IIBHIKOCTI CEH-
COMOTOpHOTO pearyBanHs Ha PB2-3 ax 10 MakcMMalbHUX
BenmunHU y 18-19 piunomy Bini. 3minu nokasHuka PB2-3
3 BIKOM MaJii 10cToBipHi BiaMinHocTi (p<0,05). Kpim Toro,
Y BCIX BIKOBHX Ipynax 0OCTE)XyBaHHUX 31 CIIyXOBHMH JHIC-

(YHKUISIMHM BUSBIICHI OLIbIII 3HAYEHHS JATCHTHUX MEpio-
niB PB2-3, Hixk y 0oci0 3 HopMansHuM ciayxoM. CraTuctiy-
HO 3HAYMMIi PI3HHLI MK cepelHiMHU 3HayeHHsMHU PB2-3 y
0ci0 3 HOPMaJBHUMH CIIyXOM 1 TIIyXMMH OYJIM BHSIBIICHI
TiMBbKH y BikoBuX rpymax 12—13 ta 14-15 pokis (p<0,05).

3a HacIiAKaMu MPOBEICHOI POOOTH Y BIKOBiH JHHAMIII
TIIyXUX Ta 0Ci0 3 HOPMAJTBHUM CIIYXOM Pi3HHUX 3a CKJIAJ-
HICTIO 30pOBO-MOTOPHHX PEaKILiii BCTAHOBJIICHUH Hapaje-
Ji3M PO3BUTKY 1 YITKO BHALTIETHCS 3aralbHA TCHICHIIIS, SKa
OIFICaHa B JIITepaTypi — 3MEHIIICHHS JTATCHTHHUX TEpioJIiB
mijg wac go3piBanHs opranismy [1, 3, 8]. Ilopiuni 3minn
TPUBAJIOCTI POCTHX 1 CKJIAHMX 30pPOBO-MOTOPHHX PEaKIii
BIIPI3HSIOTBCS Y YyIOUMX Ta DITyXHX 0oci0. Biamitumo, mio 3
BIKOM 3MEHIIICHHS JIATCHTHUX TEPIOJiB BiIOYBAEThCS IIBHU-
Qe y TAYXHX OOCTEKYBAHHX, HIK Yy OCI0 3 HOpMaIbHHM
ciyxom. Ha puc. 1 nokasaHi 3MiHM TPOCTUX Ta peakiiii BU-
6opy PB1-3 i mudepenmiroanas PB2-3.

Xapakrepuctuka BikoBux 3MmiH [I3MP, PB1-3 Ta PB2-
3, Ky MU TPOBENM IIJSIXOM CITIBCTABICHHS BiJHOCHHUX
BEJIMYUH, OOpPaxOBaHUX Y BICOTKaX B PI3HUX BIKOBUX
repiojiax 3 MepioJJoM MakCUMyMYy iX mposiBiB y Bimi 18—19
PoKiB. 3a Takux yMoB y rpymi 12—13-piunux oOcTexyBa-
HUX 3 HOPMaJIbHUM CIyXoM moka3Huk I[I3MP craHoBuB
91%. KosxHi HacTynHi 2 pokH mei MOKa3HUK ITiABHITyBa-
Best 1y 18-19 pokiB Habmmwkasces 10 makcumymy (100%).
3a meil BiKOBHI mepiof y Ipymi 3 HOPMAaJbHHUM CIyXOM
narenTHi nepioau [I3MP ckopotmnuce Ha 9%, a y rpymi
rnyxux Ha 8% (p<0,05).

VY rpyni 12-13-pigHnx oOCTEXyBaHUX 3 HOPMaJIbLHUM
ciryxoM nokasHuk PB1-3 cranosus 87%. KosxHi HacTynHi
2 poku BiH miaBuilyBaBcs 1y 18—19 pokiB HabmmkaBcs
J0 MakcumaibHoro piBHs (100%). 3a el BikoBuit nepion
nareHTHI nepionn PB2-3 ckoporminch, a CeHCOMOTOpHA
PEaKTHUBHICTh MiJBUIINAIACE y OCi0 3 HOpPMaJbHHUM CITy-
xoM Ha 13%, a y riyxux Ha 18% (p<0,05).




TISMP

OHopu. ciryx

PB1-3 PB2-3

B Toyxi

Puc. 1. Tnnamika 3miH (%) BiJHOCHO MaKCHMAaJILHOTO 3Ha4eHHS 18—19 pOKiB ITOKA3HHUKIB MPOCTHX 1 CKIIATHUX CEHCOMOTOPHHX
peaxmiif y ITyXux Ta 3 0Ci0 3 HOPMAIBHUM CIIyXOM

Junramika 3MmiH peakuii nudepernitoBanas PB2-3 BusBu-
ma, mo B rpymi 12-13-piuHNX 00CTEXyBaHUX 3 HOPMAJb-
HHUM CITyXOM Ieil nmokasHuk OyB Bceoro 88%. KoxHi Ha-
CTymHI 2 poKM BiH miaBumlyBaBcs iy 18—19 pokiB Ha-
ommwkaBcs 1o MakcuMmanbHoro piBHA (100%). 3a meit Bi-
KOBUII Tepiof] y Tpymi 4ylo4uux JaTeHTHi mepiogun PB2-3
ckopotunuch Ha 12%, a y rmyxux — Ha 17% (p<0,05).

OTxe, HaBeJIeHI pe3yJIbTaTh BiKOBOI AMHAMIKM Ta aHa-
JIi3 JaTEHTHHUX NEPio/IiB MPOCTUX 1 CKIIQJHUX CEHCOMOTO-
PHHX peakiliii mokas3as, 10 3a Mepioa OHTOTeHe3y 3 12 i
10 19 pokiB y JiTeH, MiIITKIB Ta IOHAKIB BiOYBa€ThCS
MOCTYNOBE iX CKOpOUYEHHs, ajne OilbIl IHTEHCUBHO — Ha
peakmii BuOOpy Ta AudEpeHIiIOBaHHS, HIK Ha MPOCTi
30pPOBO-MOTOPHI aKTH 1, 0COOIUBO, y TPYIi IIyXHX, HIX Y
0ci0 3 HOpMaJIbHUM CITYXOM.

BusiBneni 3araipHi Uit 000X Tpyn 00CTEXKYBaHHX 3a-
KOHOMIPHOCTI BiKOBOi JWHAMIiKH ()OPMYBaHHS CKIQJTHUX
CEHCOMOTOPHHX PEaKI[iii CBIMIYUTh HA KOPUCTh TEHETHYHO
JIeTepMIHOBaHOI MporpaMu iX po3BUTKY. BoueBunp, Ha-
BeZieH1 aHi B Tabi.1 cBiAYaTh Mpo MOCTYNOBE A03PiBaHHS
CECHCOpPHHX CHCTEM, HEPBOBOI CHUCTEMH Ta PIi3HUX CTPYKTYp
MO3KY, 110 3a0€3IeUyI0Th MepepoOKy MPOCTOT 1 CKIIAIHOT CeH-
COMOTOpHOI iH(popMalyii. Biomo, mo y aiteit, miuiTkis Ta
FOHAKIB BiIOYBA€THCS TIOCTYIIOBI 3MiHU Y PO3BHUTKY IPEIICHT-
PaTBHOT JUISTHKA KOPH rOJIOBHOrO Mo3Ky [15]. B 7-12 pokis
YIIOCKOHATIOETHCS. MDKIICHTpaJIbHA B3a€EMOJIA i B IIOMY
3aBepIIyeThCs  (DYHKIIOHATBHE JO3piBaHHSA AaCOMIaTHBHUX
30H KOPY T'OJIOBHOTO MO3KY, I1I0 PETYIIOIOTh CKIIaTHY PyXOBY
aktuBHICTh [13, 14]. IligBuIlEHHS MIBUAKOCTI MEPEepOOKH
inpopMamii y aiTe#, MUITKIB Ta FOHAKIB, HMOBIPHO,
TIOB’53aHO 3 TIOAAJBIINMHU CHPSDKCHUMH MO(OJIOTTYHIMHA |
(GYHKIIOHATPHUME  TIepeOy/IoBaMH Y HEHPOHHHX Mepekax
KOPH TOJIOBHOTO MO3KY 1 HEpBOBO-M’5130BOT0 amapary [15].

IIpuseprae yBary toif ¢akt, mo mokazuuku [I3MP y
BCiX BIKOBHUX TpyHax, sIK y TIIyXHUX, TaK 1 y dylodu, Oymu
MEHIII B TIOPIBHSHHI 3 YacoM, SIKUH OyB HEOOXITHWH M
niepepoOku ckutaHoi iHdopmarii PB1-3 ta PB2-3 (p<0,01-
0,001). Sk Gaummo, MIBUAIIE 3a BCE BiIOyBajiach pPeaxilist
Ha TIPOCTI MOAPAa3HUKM 1 BOHA 301IbLIYBaach Ha CKIAIHI
cursanmy. MIMoBipHO, pHXOBaHMI Yac peaKiiii € mpsMoli-
HiltHOIO QYHKIIi€IO Ti€l KiTbKOCTI iHpOpMaIii, Ky Hece B
c00i cUrHaJI, 3aJIeKUTh BiJl CKIIQJHOCTI 1 CTYIEHsI HeBU3HA-
YEeHOCTI Horo Ha Yac mpen’ siBIeHHSI. B Hamomy excriepu-
MeHTiI Oymm BuOpaHi TpW cHocobW oprasizamii 30poBO-
MOTOpPHHX akTiB obctexyBanux: [I3MP, PB1-3 Ta PB2-3.
CTaTUCTHYHA JOCTOBIPHICTh BKa3aHHUX CIIOCOOIB OpraHiza-

il CeHCOMOTOPHMX PEaKIiil HOBEAEHa METOAOM JHCIEp-
ciiiHoro anamizy (p<0,05). He BuKkitOUeHO, 1110 Y 0OCTEKY-
BaHMX, IIPY BUKOHAHHI PI3HHUX 32 CKJIAJHICTIO CEHCOMOTO-
pHHX peakimiii BHOIpKOBO OyiH 3amisHi pi3HI MEXaHi3MHU
30pOBO-MOTOPHUX peakiiil [2]. Mu BUALIAIN JBA OCHOB-
HUX MEXaHI3MH, SKi TOB’sA3aHI 31 CKIAJHICTIO 30POBO-
MOTOpHHX peakuiil. [lepinii MexaHi3M CTOCY€ThCS JIaTeH-
THHUX TmiepioniB [13MP, sikuii mosicHIoe, 1m0 1€ 30poBO-
MOTOPHHI aKT 3TIHCHIOETHCSI 0€3 aKTUBHOI y4acTi BHIIMX
BIUIIJTIB LIEHTpalIbHOI HEpBOBOi cucTemu. Helipodizionori-
YHI MEXaHI3MH IPOCTHX 30POBO-MOTOPHHX peakiii, oue-
BHUJTHO, TIOB’5I3aHi 3 CyNpacHiHAIbHUMU BIUIMBaMH Ha 30y-
JUTMBICTH CETMEHTAPHUX CTPYKTYp 1 IIi TapaMeTpn MOKHA
pO3TIANaTH K Taki, IO XapaKTepHU3yIOTh PEaKTHUBHICTH
CHCTEM aKTHBallii cToBOypoBoro piBHs [16].

Hpyruit — crocyersest PB1-3 1, ocobmiBo, peakiit miadepe-
HiiroBanHs PB2-3. Jlis 3milicCHEHHS TaKuX 30pOBO-MOTOPHHX
peakii HeoOXiHO OyI1o 3amy4yaTy Oe3y HEPBOBHX CTPYKTYD 1
LEHTPIB, y TOMY YHCJI BHII[ LIEHTPU KOPU TOJIOBHOTO MO3KY,
IO Bi/INOBIAF0TH 38 aHATITHKO-CHHTCTHYHY JSUTBHICTH [8].

Omxe, 3 aHaji3 Pe3y/IbTATIB HAIIOTO JOCHTIHKCHHS Ta
JITepaTypHI JaHi MOKAa3ald, 110 BUSIBJICHI HAMHU PI3HHUIL
MK TIOKa3HUKaMHU MPOCTHX 1 CKIaJHHUX 30POBO-MOTOP-
HUX peaklii, sKki Oyau OoTpUMaHi Ha OJHUX 1 THX K& 00-
CTe)KYBAaHUX y TPYIIi TIIyXUX Ta YyIOUHX 0Ci0 IMOB's13aHi He
TUTBKH 3 BIKOBUMH OCOOJIMBOCTSIMHU, SKi BiIOyBarOThCS B
HEpPBOBIl CHCTEMi Ha PI3HUX eTarax OHTOTeHe3y, a 1 00y-
MOBJICHI Pi3HOIO CTPYKTYPOIO 30pOBO-MOTOPHOI HisIIBHO-
CTI Ta CBIIYUTH TPO YYaCTh B Il MISIBHOCTI Pi3HUX
CTPYKTYp i piBHIB HepBoBoi cuctemu [4, 5]. V Biamosia-
HOCTI 3 JiTepaTypHUMH AaHuMU [16] MOKHA BBaXKaTH, 110
CKJaJHi i MPOCTI CEHCOMOTOPHI peaxilii HecyTh pPi3HHH
¢izionoriyanii 3micT 1 BinONBaOTh QYHKIIOHATBHI Mexa-
HI3MH pi3HUX cucTeM 1 migcucreM. Y Bumanky 3 I[I3MP
Taka JisIbHICTh Oyna crpsMOBaHa, B OCHOBHOMY, Ha 3a-
Oe3reueHHs] MaKCUMAJIBHOTO TEMITy PyXiB 1 ToMy, Tpeda
JyMaTH, BHIIMM BiJJlilaM IEHTPAJILHOI HEpBOBOI CHCTe-
MU BiJIBOJUTHCSI 3HAYHO MEHIIA POJib, @ OCHOBHE HaBaH-
Ta)KeHHS MOKJIa/IeHe Ha nepudepryHy HEPBOBY CHCTEMY.

MexaHi3mu, siKi 3a0e31euyIoTh CKJIaHI peakiii BuOo-
py Ta mudepeHIioBaHHSA, Ha HAml MOTJIAI, BiIOWBAIOTH
PEeaKTHBHICTh, aKTHUBAILIO Ta PETYIALiI0 OB BUCOKOTO
piBHS, HacaMmIlepel, yd4acTb (POHTAIBHO-TIMOIYHOTO
komruiekcy [6, 7]. V Bumamky 3 CKIagHAMH 30pOBO-
MOTOPDHHUMH pEakKIlisIMH Taka pyXxoBa MisJIBHICTE Oyia
pe3yabTaTOM IIBHIKOCTI CIPUHHATTA, aHaJi3y, mepepoo-



kv iHpopMarii i MpUHHATTS TPaBUIBHOTO PIlICHHS, IO
BHMarajao OLIBIN CKJIaIHOI aHAIITHKO-CHHTETHYHOI Iis-
mpHOCTI. OCHOBHA pOJIb y HBOMY BiJABOAWMTHCS BHUIIUM
BiJIiJIaM IIEHTPATbHOI HEPBOBOI CHCTEMi — KOPi TOJIOBHO-
T'0 MO3KY 1 MAKOPKOBHM CTPYKTYpaM, a He TIIbKH IIBU/I-
KOCTi PO3ITOBCIOKCHHS 30YIKEHHS 0 HEMPOHHIM KOM-
IUIeKcaM, 1o OyJI0 XapakTepHo y Bunaixy 3 [I3MP.

OTxe, pe3ysIbTaTH MPOBEACHUX JOCITIHKEHb JT03BOJIS-
I0Th 3pOOUTH BHCHOBOK, III0 BiKOBa JHHaMiKa CEHCOMO-
TOpHUX (YHKLIH ryxux i ocid 3 HOPMaIbHUM CIyXOM
Mae 3arajibHy TEHJICHLIO, SIK JUIS TPOCTUX TaK 1 CKIIaJHUX
30pOBO-MOTOPHUX aKTiB. Pa3oM 3 THM MO)KHa BBa)aTH,
mo y GpOpMyBaHHI IPOCTHX i CKIAJHUX PEaKIii BHOOpY
Ta Tu(epeHIIIOBaHHS BIKOBIM XapaKTePHCTUKAM, CKIIa-
HOCTI TepepoOku iHpopMarii Ta OHCHYHKIII CIyXOBOTO
aHaJlizaTopa HAJC)KUTh BUpimanbHa ponb. OYEBHIHIM €
Te, M0 y TIYXHWX MIBUAKICTH 30pOBO-MOTPHHUX PpeaKIliit
HIDKYa, a JIATeHTHI TepioIu MOBIIi, HIX y 0ocid 3 HopMa-
JBHUM CiyXxoM. Panimie Oyno mMoOka3aHO poJib 30py Ta
ciyxy y (GopMyBaHHI 30pOBOi Ta CIIyXO-MOTOPHOI KOOp-
JQUHALil TpH BpoKeHi ciimoti [29]. Takox Bimomo, 1o
CIIyXOBa CHCTEMa CIEIiaNi3y€eThCs HAa YaCOBUX MapaMeT-
pax cTUMYJIIi, a 30poBa — npoctopoBux [11]. Besymos-
HO,ITICPeKOHaHi, [0 BCi CEHCOMOTOPHI aKTH MalOTh IPOC-
TOPOBO-YacOBI KOOpIWHATH, aje BIAMOBINP HA 30pOBI
MOZIPa3HUKU CKOpillle aapecoBaHa JO YaCOBHX XapakTe-
PHUCTHK CUTHANY, HDK O NPOCTOPOBHX. TOMY MOXJIHMBO
OTpUMaHI HaMH Kpallli pe3yJbTaTH 30pPOBHX CEHCOMOTOP-
HUX QYHKUIH Y 9YIOUUX € pe3yJIbTaTOM y3rOJUKEHOI Kpoc-
MOJaNbHOI JisUTBHOCTI CiIyXoBoi 1 30poBoi cucrem. Ha-
BIIAKH, y TIIyXUX TaKa B3a€MOJIisl BTPAYa€eThCsl 1 3CyBa€Th-
cs1 y Oik AMCYHKIIT CIIyXOBOI CUCTEMH 1 TOMY PEECTpPY-
BaJIMCh JIOBII JIATCHTHI MEPIOAX K MPOCTHX TaK CKIaj-
HUX peakiiil. Taka 3aKOHOMIpHICTh B HAIIOMY €KCIEpH-
MEHTI MaJla Miclie y BCiX BIKOBHX Ipymax.

TakuM 4nMHOM, OCOONHMBOCTI PO3BHUTKY BHABICHHX HAMU
CEHCOMOTOPHHX (YHKIIIH, BKa3ylOTh Ha Te, IO TpocTa i
CKJIaJIHA CEHCOMOTOpHA i-sUTBHICTh 3a0e3MedyeThest pis-
HUMH CTPYKTYPaMH i MeXaHi3-MH, SKi 3MiHIOIOTBCSI B OHTO-
reHe3i. Ha Hamry myMKy pO3BHTOK CEHCOMOTOPHHX (YHK-
[iif B OHTOTeHE31 MPENCTaBIsIE CO00I0 T00pe Y3romKeHy
TEHETUYHO JIETEpPMIHOBaHy MpOrpaMy YJIOCKOHAJIEHHS
€JIEMEHTIB, CTPYKTYpP Ta MEXaHI3MIB IO iX 3a0e3MeYyIoTh.
CiyxoBa mUC(YHKIISE BHOCHTh KOPEKI[I0 y BIKOBY JHMHa-
MIKy PO3BUTKY CEHCOMOTOPHUX (DYHKIIIH.

BucHoBku:

1. BeraHoBneHi Juist TIyXuX 1 0oci0 3 HOpMaJbHUM CITy-
XOM 3aKOHOMIPHOCTI BiKOBOI AWHAMIKH Pi3HUX 3a CKJIaf-
HICTIO CEHCOMOTOpPHHX (YHKIII CBiqdaTh Ha KOPHCTH
TEHETHYHO ACTePMIHOBAHOI MPOrpaMy iX PO3BHUTKY.

2. Y toyxux nmiTe#, miATITKIB Ta IOHAKiB JIATCHTHI T1e-
pioay MPOCTHX 1 CKIATHHUX Peakiiii BHOOpPY Ta mudepeH-
LiOBaHHSI CEHCOMOTOPHHX pEaKIiid Oyiawm JOCTOBIpHO
OLIBLIMMU, HIK y TPYyNax 3 HOPMAJIBHUM CIIYXOM Ta I0C-
TYNOBO 3MEHIIYBAJIMCH 1 JOCSITAM MaKCUMaJbHOTO PO3-
BUTKY y 18—19 pokiB. binbll iHTEeHCUBHO Taki 3MiHH Bij-
OyBaJIMCh Ha CKJIaaHI peakilii BuOOpy Ta peakiii audepe-
HIIIIOBaHHS, HIXK Ha IIPOCTI 1, 0COOJIMBO, y IPyII TIyXUX y
MOPIBHAHHI 3 00CTE)KYBaHUMH 3 HOPMAIBHUM CIYXOM.

3. BusBneHi 0co0MMBOCTI BIKOBOi TUHAMIKH IPOCTHUX i
CKJIaJHAX 30pPOBO-MOTOPHUX PEaKIil y TIyXUX BITHOCHO
JiTeH, MiITITKIB Ta IOHAKIB 3 HOPMAIBHUM CITyXOM CIIiJ
BBa)KAaTH K HEAOCTATHICTH PO3TOPTAHHS CIIQJKOBOI MPO-
rpaMu iX pO3BUTKY.

4. IIBUIKICTh HPOCTHX 1 CKJIAJHUX CEHCOMOTOPHHX
peakuiil y aiTei, miUIiTKIB Ta IOHAKIB 31 CIlyXOBOIO JIepH-
BAIli€l0 XapaKTepu3ye 1HAMBIAyallbHi OCOOIMBOCTI Iepe-
poOku iHdpopmarii i MOXKyTh OyTH BHKOpHUCTaHI sIK iH(DO-
PMaTUBHUIN KpUTEPil OLIHKH Psily NCHXO]i3i0noriyHnx
(GYHKIIH Ta NOBEIIHKOBUX PEaKIii.
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Lizogub V.S., Makarenko M.V., Yukhimenko L.I., Khomenko S.M., Koval J.V., Kozhemyako T.V.
The age dynamic of sensomotor function of people with heart deprivation

Abstract. Sensorimotor functions: simple and complex visual-motor responses, select one and two of the three differentiation stimuli
for children, adolescents and young people with auditory deprivation was studied. The general laws for the deaf and those with
normal hearing age dynamics of different complexity sensorimotor functions indicate genetically determined program of
development. In deaf children, adolescents and young latent periods of simple and complex visual-motor responses were significantly
higher than in the group with normal hearing and gradually decreased and were full development in 18-19 years. Features age
dynamics of simple and complex visual- motor reactions in relatively deaf children, adolescents and young people with normal
hearing was found. More intense changes in sensorimotor functions to the complex reactions of Deaf children was registered.
Keywords: ontogenesis, sensomotor function, heart dysfunction.

Juzozyé B.C., Makapenxo H.B., IOxumenko JI.U., Xomenxo C.H., Kosans FO.B., Koscemaro T.B.
Bo3pacTHasi JTMHAMHKA CEHCOMOTOPHBIX (PYHKIMIi JTr01eli co cJyX0BOii nenpuBanuei
Annortanus. [To pesymsratam nccrenoBannii mpocTeix (II3MP) 1 citoXHBIX 3pUTENIFHO-MOTOPHBIX peakimii Beioopa oxuoro (PB1-
3) u qubdepenunanun n8yx u3 Tpéx (PB2-3) pasmpaxurerneii, mpoBeaeHa OeHKa CEHCOMOTOPHBIX (DYHKIHU JETeH, MOPOCTKOB U
IOHOIIIEH CO CITyXOBOI1 fenpuBanyeil. BeisiBieHHBIC 00IIMe T TIIYXUX U JTIOAEH ¢ HOPMAIBHBIM CIIyXOM 3aKOHOMEPHOCTH BO3pacT-
HOM JUHAMHKH PA3JIHMYHBIX IO CJIOKHOCTH CEHCOMOTOPHBIX (DYHKIHMH, YTO CBHAETEIBCTBYET O T€HETHUECKH JCTEPMHHUPOBAHHOMN
nporpamMMme UX pa3BUTHA. Y TNIyXHX JeTel, MOJPOCTKOB U IOHOLIEH JIATEHTHbIE IEPHOABI TPOCTHIX U CIOKHBIX 3PUTEIEHO-MOTOPHBIX
peaxuuii ObUIH TOCTOBEPHO OOJIbIIIE, YEM B IPYIIAX ¢ HOPMAIBHBIM CIIyXOM U ITOCTEIIEHHO YMEHBIIAINUCh, JOCTUTIas MAKCHUMaJIbHOTO
pa3Butus B 18-19 net. Bonee HHTEHCHBHO N3MEHEHHS CEHCOMOTOPHBIX (DYHKIHUI MPOUCXOANIN Ha CJIO0KHBIE, YeM Ha MPOCThIE peak-
II1H, ¥ 0COOCHHO, B TPYIIIIE TIyXHUX [0 CPABHEHHIO C UCCIIETyEMBIMU C HOPMAIBHBIM CIIYXOM.

Kniouesvie cnoea: onmozenes, ceHcomomopHvie yHKyul, Cryxoeas Ouc@yHKyuss.



Maxapuyx M.IO., I'nazupin LJ]., Cmonap C.I.
Oco0auBoCTi 0i0J10TiYHOT0 J03piBaHHS YYHIBCHKOI MOJIOi *KiHOYOT cTaTi
BH3HAYEHOT'0 32 TEMIIAMU CTATEBOI0 PO3BUTKY

Maxkapuyx Muxona FOxumosuu, dokmop 6ionociuHux Hayk, npogecop, 3a8idysau kapedpu izionozii 1oouHu i meapum
Kuiscokuii nayionanvnuii ynisepcumem im. T.1 . 1lleguenka, m. Kuis, Yxkpaina
*asupin I/ kanouoam bionociunux Hayx, ooyenm Kageopu exonozii

*Cmonsap C.I. acnipanm

Yepxacvkuil nayionanvuuii ynieepcumem im. b. Xmenvnuywvxozo, m. Yepracu, Yxpaina

AnoTanisi. JlocmipkyBanucs ocoOIMBOCTI G10JIOTIYHOTO JO3piBaHHS CydacHOI YYHIBCHKOI MOJIOAI JKIHOYOI CTaTi BH3HAYEHOTO 3a
BTOPHHHUMH CTAQT€BUMH O3HaKaMH. BCTaHOBIICHO, III0 aKTHBHI IIPOLECH CTATEBOTO HO3PIBaHHS OIIBIIOCTI AiBYAT PO3NOYNHAINCS B
11 pokiB, a 'y 12-26% niBuat y 8-10 pokis. Jlo 15 pokiB 3a OiIBHIICTIO BTOPHHHMX CTaTeBHX O3HAK IieH piBeHb caraB 95-98% Bix
3aBEpLICHHS IIPOLECIB CTATEeBOr0 J03PiBaHHS, 38 BUKIIOYEHHAM menarce — 58% a6o 6.98+0.50 oanis. Bix 15 no 16 pokis crareBe
no3pisaHHs 100% AiBUaT 3aBEPIIHUIIOCS, 3 0COOINBO AKTUBHUMU NIPOIIECAMH CTAHOBIICHHS MiCSIYHOTO IIMKITY. JlaHUH MOKa3HUK MOKe
OyTH iHpOpPMaTHBHUM Ui Au(epeHmianii Gpi3sHyHIX HaBaHTakeHb AiBdaT 11 - 16 pokis.

Knrwowuoei cnosa: dionoziune ma cmamege 003pi6anHs, YUHIBCbKA MOI00b HCIHOUOL cCIami, 6MOPUHHI cmamesi 03HaKu

Beryn. Binomo, mo 3a OymoBoro i AeSKHUMH (QDYHKITISIMH
KIHOYHMH OpTaHi3M ICTOTHO BiIpi3HSETHCS BiJ YOJIOBIUO-
ro, Taki BIIMIHHOCTI CTOCYIOThCS 1 iX myOepTaTHHX Hpo-
necis. CraTeBe 03piBaHHS JiBYAT BiOYBAa€ThCS, K 1 Y
XJIOIIIIB, YIPOJOBX KiJIbKOX (ha3:

— mepiia ¢asa, nepenydepratauii mepion[11, 14, 16];

— npyra ¢a3za, ¢asa Ge3nmocepeHbOr0 CTaTeBOroO J03pi-

Baumst [11].

[Ipomecu craTeBOro mO3piBaHHA SICKPaBO BHPaXEHI U
ICTOTHO BIUIMBAIOTH Ha OPMYBAHHS OPTaHi3My B IUIOMY
i, IK HACNIZOK, MOXYTh OyTH iH(GOPMATHBHUMH IS JH-
(epeHIIifoBaHHS PO3YMOBUX Ta (i3WYHUX HABAHTAKCHB
YUYHIBCBKOT MOJIOZi, IO IyX€ BaKIMBO JUIl IPAKTHKU
HABYAJIBHOT MisUIBHOCTI Ta (pI3UYHOTO BUXOBAHHSI 1 CIIOP-
THBHOI MiATOTOBKH [4]

AuJte BIIPOJIOBXK KIJIBKOX POKIB MPOBE/ICHI TOCIHIIKEHHS
npotieciB  0i0JOTIYHOrO JO3piBaHHS YYHIBCHKOI MOJIOJI
pi3HHX perioHIB YKpaiHU 32 BUKJIFOUEHHSM LIEHTPAJIbHO-
ro[2]. dauwuii hakT 6yB MOTHBOM BHOOPY OOPaHOTO HAMHU
HaInpsIMKy JJOCJIiIKEHb.

Kopotknii orasig aireparypu. Bizomo, mo temmnu 0i-
OJIOTIYHOTO J03PiBaHHS OpraHi3My KOKHOI TUTHHH TeHe-
TUYHO ETEPMIHOBaHI 1, K HACIIJOK, IOSTAITHO B MPOIECi
OHTOTCHE3y BHU3HAUYAIOTh IHIMBIAyaTbHUHA piBeHb MOPdO-
(YHKIIOHATBHNX TOKAa3HUKIB Ta MCUXIYHUX MOXKJIHBOC-
Teit 11 opranizmy. KpiM Toro, Ha reHETHMYHHUI KOJ TEMIIiB
CTaHOBJICHHS JMTSIYOrO OPraHi3My, BIUIMBAIOTh COIliajib-
HO-CKOHOMIUHI Ta ekoJyoriuHi ¢akropu. B pesynbrari
MPOSIBIISIOTHECS (PEHOMEHHM aKceseparlil Ta perapaaiiii, abo
3HAYHOTO NMPHUCKOPEHHS YM YIOBUIBHEHHS TEMIIB (i3nd-
HOT'O PO3BHUTKY CY4acHHUX AiTeil.

BHyTpimHEOrpynoBa akceseparis, po3X0o/KeHHs “‘Tiac-
nopTHoro” i 6ionoriuHoro Biky, Ha n1ymky C.B. Xpymesa
[15], cTaBuTH psia cepiO3HHMX MHUTAHb MPO HEOOXiOHICTH
BpaxyBaHHS 1HIUBITyaJbHUX OCOOIMBOCTEH KOXKHOI TUTH-
HU TpH: perjameHTauii (i3sMYHMX HaBaHTaXXEHb, BH3HA-
YEeHHI HOPMATHUBIB (i3UYHOI HiATOTOBIEHOCTI, OIHII (yH-
KI[IOHAJIBHOTO CTaHy Ta PyXOBHX 31i06HocTei [15].

@DakT IHIUBIAYaIFHO-TUIIOJIOTIYHIX 0cOo0IMBOCTEH 0i0-
JIOTIYHOTO J03piBaHHA OPraHi3My y4HIB CBIIYUTH HE Tilb-
KM TIpO Pi3HI piBHI MOP(OPYHKITIOHATEHUX MOKIHBOCTEH
JiTe, a ¥ BiAMOBIIHI 3MIOHOCTI 10 HABYAHHS Ta TPEHYBaH-
Hs1. Buxogsuu 3 uporo B.K. banbceBuu, B.A. 3anopoxa-
HoB [2], B.A. Hukuriok [14], C.C. Hapckas [8], I.1. T'na-
supin [7], 5. XKepHoBuukoBa [9] BkasyroTh Ha HEOOXia-

HICTh IIMPOKUX NOCHTIKEHb 1HIMBIAyabHIX TEMIIB CTa-
HOBJICHHSI JUTSYOTO OpTraHi3My, BIKOBHX OCOOIHBOCTEH
PO3BUTKY pyxoBoi (GyHKLIT i po3poOili, Ha 1iii OCHOBI, Me-
TOJMK TENAroriuHuX Mid, TOOTO AudepeHIIHOBAHOTO Ha-
BUAHHS Ta BUXOBAHHs, B TOMY YHCII i (izuunoro [ 2, 7, 8,
9, 14].

Jocmimkents MopQo-GhyHKIIOHATHHOTO 1 010JIOTIYHO-
rO JIO3piBaHHs OpPraHi3My pi3HUX perioHiB YKpainu Oyiu
mpoBeaeHi y 2000 poui minx kepiBHunTBOoM 1.P. Bapmmsik
[2] 3a BuKIIOYEHHSM LEHTpaNbHOTO periony. LlikaBum €
(hbaxT 3HAYHOTO MPUCKOPEHHS TEMIIB (BI3UIHOTO PO3BHUT-
Ky cydacHHX aiteii. ToMmy Oymo BHUpIIIEHO BCTaHOBUTH
0CcOOIMBOCTI 010JIOTIYHOTO TO3pPiBaHHS YYIHIBCHKOI MOJIO-
Il LEHTPaIBHOTO perioHy YKpaiHu.

Merta poGoTH: 3’CyBaTH OCOOJHBOCTI 010JIOTIYHOTO
JI03piBaHHsI Cy4acHOI YYHIBCHKOI MOJIOJI JKiHOYOT cTati 3a
BTOPUHHHUMH CTaT€BUMH O3HAKaMH IIEHTPAIBHOTO perio-
Hy YKpaiHu.

Opranizanisi Ta Meroau aociaimkeHHsi. OOCTEKESHHS
npovnu 1673 yuenuns 301 [-III ctynens Ne 7 ta 19
Mmicta Yepkacu. Y KOXHIiH BiKOBiil rpymi Oymo Big 78 1o
115 obcrexxyBanux. JloCHiIpKeHHS TEMIIIB CTATEBOTO J[0-
3piBaHHs BigOyBayoCs 3a BU3HAYEHHAM CTaliil gopmy-
BaHHS BTOPHMHHHUX CTaTE€BUX O3HAK 1 3arajbHOI0 (OpMY-
JIOKO CTATeBOro J03piBanHs [4].

BusHadeHHs 6i0J0TYHOrO BiKy AiTEH MPOBOIUIOCH 32
BTOPHHHHUMHU CTATEBUMH O3HaKamu [4].

Cranii po3BUTKY BTOPUHHHX CTaTEBUX O3HAK LIS JiB-
YaT BU3HAYaJIM 32 TAKOI CXEMOIO:

Bonoccs Ha 106Ky: Pg — BigcyTHICTH Bosoccst; Py — mo-
OJIMHOKI KOPOTKI BOJIOCHHM Ha HEBENWKIH IEHTpaNbHIN
JinsHOoi 100ka; P, — BUpaXkeHe KydepsiBe BOJIOCSHE ITOK-
PUTTS Ha cepenHii nursHLI JoOKa; P3 — rycre xydepsise
BOJIOCCSI, 1110 IOKPHUBAE BCIO MIOBEPXHIO JIOOKA.

Bonoces min maxBamu: AXy — BIJICYTHICTH BOJIOCCS;
AX; — mepii TOHKi BOJOCHHH; AX, — BUpaKCHE BOJIOCSIHE
MOKPUTTSI; AX3 — MOBHE BOJIOCSHE TOKPHUTTSL.

DopMyBaHHA MOJOYHHX 3a5103: Mag — COCOK HpHIija-
HATHH HaJl HABKOJIOCOCKOBOIO Opeosioro; Ma; — HaBKOJIO-
COCKOBA OpeoJIa MiHATA i pa30M 3 COCKOM YTBOPIOIOTH HE
BEJIMKUI KOHYC; Ma, — opeoJia 3 COCKOM YTBOPIOIOTb BU-
paXXECHUI KOHYC, MOSBIISIOTHCS O3HAKH MOJIOYHOT 3aJ103H;
Mag — chopmoBana MosIOYHA 3aJ1034.

dopMyBaHHS MEHCTpyalbHOTO IMKIY: Meg — BiAcyT-
HICTh MeHCTpyauiid; Me; — IMOYMHAIOTHCS MEpPLIl MEHCT-



pyanii; Me, — He perysapHi MeHcTpyalii; Mes — moBHe
BCTAQHOBJICHHS MEHCTPYaJIbHOTO IIUKITY.

[HnuBigyapHUHA MOKa3HUK OioJoTidHOI 3pilocTi opra-
Hi3MY KOXKHOI JIiBYMHH OLIHIOBAIH Y 3AJIEKHOCTI BiJl pO3-
BUTKY BCiX BTOPMHHHX CTAaTCBUX O3HAK 3a 3arajlbHUM
6anom. KoxHilt cranmii po3BHTKY Ti€l 4M iHIIOI O3HAKH
BIAIIOBiAa€ MEBHA KUILKICTH OaiB:

P():O P1=4 P2=8 P3=12

AX():O AX1=4 AX2=8 AX3=12
Mao:0 M31:4 Ma2:8 Ma3:12
MeOZO M61:4 MCZZS M€3:12

3araipHa cyMa OTpUMaHHUX OaliB € MMOKa3HUKOM iHIH-
BiJlyaJIbHOTO CTaTEBOrO PO3BUTKY. J[Jisi BU3HAYCHHS TEM-
B CTaTeBOr0 ab0 0i0JIOTIYHOTO PO3BUTKY HAMHU PO3pP0O0-
JIeHa OLliHKOBa Tabmwuis (Tadu. 1).

Ta6auus 1. Ouinka TemmiB 610I0TIYHOTO AO3PiBaHHS AiBUAT 33 CYKYITHHM 0aJ0M BTOPHHHHUX CTATEBUX O3HAK

. . Temnu GionorigHOTO PO3BHUTKY (KUIBKICTH OaiB)
Bik (pokiB) I - T - - Vioni -
pUCKOpeHi OpMaJIbHi, Y3TOJUKYIOTBCS 3 TACHOPTHHM BIKOM MOBUIBHEH]
10 18i> 8-16 <8
11 26i> 12-24 <12
12 301> 16-28 <16
13 34i> 18-32 <18
14 421> 26-40 <24
15 48 42-46 <42
16 - 48 <48
17 - - -

PesyabTaTH fociifzkeHHs Ta ix o0ropopenHs. Cratese
JI03piBaHHS OKpEeMHX AiBYaT po3mouasiocs y 8-9 poki
MOSIBOI0 OKPEMUX BOJIOCHH ITi MAaXBaMH 1 HAOpSKaHHAM
cocka rpyaHoi 3amo3u. Y 10-pidHHX TOCTIIKYBaHMX Ha-
MH 3a(iKCOBaHa MOSBa TPHOX 13 YOTUPHOX BTOPHHHHX
CTaTeBUX O3HAK, 3a BHUKIIOUEHHSIM MeHapxe. Ha 4.42 ta
10.00% cdopmoBaHMii BOJIOCAHUH HMOKPHB Ha JOOKY Ta
i maxsamu 1 Ha 22.25% — MomnoyHa 3ano3a. CyKymHHN
0a CTaTeBOro NO3piBaHHS JiBYAT 3HAXOAMBCS Ha piBHI
4.27 6ana, mo cranoBuio 8.90% Bix piBHsI 3aBEpLICHHS
nybepTaTHOro nepiony.

Po3risig pesynbTariB CTaTeBOro J03piBaHHS JAiBYAT 32
(OpMyBaHHIM OKPEMHX BTOPMHHHX CTAaTEBHX O3HAK MO-
Ka3aB, III0 OBOJIOCIHHSA JIOOKA Y HUX BiZOyBasocs aKTUBHO
Bix 10 mo 11 pokiB (Ha 21.83%), Bixm 11 mo 12 pokiB (Ha
17.83%), Big 12 mo 13 pokiB (Ha 25.84%), Big 13 mo 14
pokiB (Ha 10.08%), Bix 14 nol5 pokis (ua 18.42%). Bixg

15 mo 16 pokiB Iii MPOIECH ICTOTHO YMOBUILHUIIACS Ha
piBHi Bcboro 1.58% 3a pik 1 3aBepiumiucs y Bcix 16-
piYHEX OiBYAT i mocarnu piBHA 12 6aiiB, o0 CBIAYHIIO
PO TIOBHE Ta C(OPMOBAHE BOJOCSHE MOKPUTTS HA JOOKY
JOCIIKYBaHHX JKIHOYO CTATi.

[Mpubmm3HO Taka TEHICHIIA CHOCTepiraiacs i y mojaa-
JBLIMX MPOIECaxX OBOJOCIHHS IiJ MTaXBaMH JiBYATOK — B
10-11 pokiB (17.25%) y 12-13 poki (30.17%) y 13-14
pokiB (16.41%) 1 B 14-15 poxkiB (22.84%). Ane B mepion
Bif 11 10 12 poKiB, KOJIM Y HUX OBOJIOCIHHS i/l MaxBaMu
(aKTHYHO 3aBEpIIMJIOCh — pIYHHHA NPUPICT CTAHOBUB
1.75%. Taxi >x TeMI1 OBOJIOCIHHSI ITiJl TAaXBaMH CIIOCTEPi-
ramucst B 15-16 pokiB — 1.58% 3a pik i 3aBepIIwInCs y
BCix 16-piuHUX IiBYAT, HOCSTH piBHA 12 OamiB, o CBif-
410 PO c(HOPMOBAHICTH BOJOCSHOTO TOKPUBY i Max-
BaMK 00CTEXYBaHUX JKiHOUYOT cTati (Tadu. 2).

Tabauns 2. XapakTepuCTHKA BiIKOBHX 3MiH MOKa3HHUKIB CTATEBOTO TO3PiBaHHS AOCIIKYBAHHUX KIHOUOT CTATI

HEHTPaIbHOTO periony Ykpainu (M+m, %)

TTOKa3HUKH CTATEBOTO JIO3PiBaHHS
Bik P % cdop- Ax % cdop- Ma % cdop- Me % cdop- |ban crateBoro| % chop-
MOBAHOCTI MOBAHOCTI MOBAHOCTI MOBAHOCTI| JI03piBaHHs | MOBAaHOCTI

7 0 0 0 0 0 0 0 0 0 0

8 0 0 0.15+0.27 1.25 1.04+0.60 8.67 0 0 1.19+0.73 2.48

9 0 0 0.50+0.44 4.17 1.17+0.60 9.75 0 0 1.67+0.93 3.48
10 | 0.53+0.27 4.42 1.20+0.50 10.00 | 2.67+0.60 | 22.25 0 0 4.27+0.90* 8.90
11 | 3.15+0.94 | 26.25 3.27+0.86 2725 | 4.12+0.60 | 34.33 1.33£0.90 | 11.08 11.88+2.87 15.60
12 | 5.2940.71 44.08 3.48+0.94 29.00 | 4.90+0.63 40.83 1.42+0.77 | 11.83 15.10+£2.59* 31.46
13 | 8.39+0.69 | 69.92 7.10+0.84 59.17 6.71+£0.66 | 55.92 |5.16+1.12*| 43.00 27.35+2.96* 56.98
14 | 9.60+0.65 | 80.00 9.07+0.75 75.58 8.67+0.71 7225 | 6.93+1.13 | 57.75 34.27+3.05 71.40
15 | 11.81+0.43| 98.42 11.81+0.43 98.42 |11.40+0.68| 95.00 |6.98+0.50 | 58.17 46.67+1.74 97.23
16 12.00 100 12.00 100 12.00 100 12.00 100 48.00 100

* — MOCTOBIPHICTH PI3HHMII 3araibHOTO Oay craTeBoi pOpMyJH y TOPIBHSHHI 3 MONEPEIHBO0 BIKOBOIO KaTeropiero Ha piBHI p<0.05

Crig BiIMITHTH, IO y MPOIEcaX OBOJOCIHHS MPOCIIIKO-
ByBaJacsi HEpiBHOMIpHiCTh — OuTbII akTHBHE B 10-11, 12-
13 1 14-15 pokiB Ta Menm Bupaxene y 11-12 i 13-14 po-
KiB. Takox MO)XHA BIAMITHTH, IO OBOJOCIHHS IIijJ Iax-
BaMH 1 Ha JOOKy (DaKTHYHO 3aBepHIMIIOCSH y OimbmIOCTi
ob0cTe)kyBaHuX 10 15-piunoro Biky i cranoBmiio 98.42%
BiJI piBHA KiHIIEBO{ 1X cpopMOBaHOCTI, a 10 16 POKiB MOB-
HicTIO 3aBepmmiocs y Bcix 100% miByar.

@dopMyBaHHS MOJIOYHOI 3aJI03HM y JIESKUX JIBUATOK PO3-
royasocs y 8 poKiB Ta 3aBepUIMIOcs B 15 poKiB i gocsriio
piBas 95.00% (11.40+0.68 GaiiB), ane piBeHb KiHIEBOI
c(hopMOBaHOCTI MOJIOYHHX 3aJI03 B 16 pokiB OyB BHABIIE-
HUH y 5% 00cTe)KyBaHUX.

[Tpu mocmimpkeHHi MiCSYHOTO IUKIY MU OTPHMANHN Taki
pesynbrary. JlaHi nmporiecu y AiB4aTok posmnodanucs — B 11
pokiB (1.33+0.90 6aniB i 11.08%) i Oynmu Ha HpOMY piBHI
CTaOLIbHUMHU 10 12-piYHOTO BiKy — NMPUPICT MiHIMAJILHUH,



ycporo 0.90 6amis. Bix 12 mo 13 posmoyaBcs iHTEHCUBHUI
PO3BHTOK ITi€i BTOPHHHOT CTATEBOI O3HAKH, OJIPa3y MPUPICT
3.74 6amiB, ab6o 31.17% (p<0.05). Bix 13 1o 14 pokis po3-
BUTOK JaHOI (YHKIIIT IIPOJOBKYBABCS, ajle He TaK IHTCHCH-
BHO — 14.75%. Bix 15 no 16 pokiB y Bcix 00CTEKyBaHUX
niBuaT OyB BCTaHOBJICHUM MICSYHUM IUKI. Y 1eil BikoBHi
niepiot BigMideHi HalOLIbII aKTHBHI Ipoieck (GopMyBaHHS
MICSIYHOTO IUKITY JiBuaT — 5.02 6anu, a ue 41.83%. ToobTo,
y (opmyBaHHS JaHOT BTOPMHHOI CTAaTEBOI O3HAKH BiaMiue-
HO HaWOLIBII Mi3HIM Ta IHTEHCUBHUI TOYaTOK (3 11 poKiB).
AHani3 NOKa3HHUKIB CYKYyITHOro Oaiy craTeBoro Jo3pi-
BaHHJ JIiBYAT JI03BOJIUB BCTAHOBUTH OCOOJIMBOCTI X cTa-
TEBOTO J03piBaHHA. Po3noumHanocs crareBe NO3piBaHHA
IBYATOK y 8 POKIB, MOSBOIO OBOJIOCIHHS IIiJl MAXBAMU i
MEepIIUMH 03HAKaMU (OPMYBaHHS MOJIOYHHX 3aJ103, 3ara-
TBHUN 0an cTaTteBoi (OopMyIH y HUX Ha TOH 9ac CKIaaaB
1.1940.73 GauiB. Bix 8 no 9 pokiB crabimizamis oux mpo-
eciB 1 akTHBHE iX cTaHOBIeHHS Bix 9 mo 10 pokiB — mpu-
pict cykymnHoro 6any cknaB 2.60 6anis (p<0.05). Menm

akTuBHI nporiecu Bix 10 1o 11 pokiB — 30iIbIIEHHS ITOKA-
3HHKIB 3araibHOTO Oairy He 3Ha4Hi (p>0.05). Bix 11 pokis
1 IO KIiHIIA TIPOLIECIB CTATEBOTO J03piBaHHSA (OPMYyBaHHS
crareBoi (yHKHii 0OCTEeKyBaHMX >KiHOUOi cTati, Mo 16
POKiB, BiOyBanocs 3 BHpPaKEHHUMH 3MiHAMH 3aralbHOTO
Oamy crareBoi popmynn y Mexax Bif 3.22 mo 12.40 Gami
3a piK y 3anexxHocTi Bif Biky (p<0.05-0.01).

Hamu cxnageHo Tabnuii Uit OLIHKY TEMITB OioJioriy-
HOTO JI03piBaHHSI 00CTE)KYBaHHMX >KIHOUOI CTaTi LEHTpa-
JBHOTO pPerioHny YKpaiHu 3a CyKyNHHM 0ajoM CTaTeBOro
JI03piBaHHsI, BH3HAYEHOTO 3a BTOPHMHHHMHU CTaTe€BHUMU
O3HaKaMH. BUX0Js1uM 3 OTpUMaHKX JTaHUX LI0/0 KUTBKOC-
Ti GaniB BOHU Au(epeHIitoBaIncsS Ha TPU THUITOJOTIUHI
Tpynu “yHOBUTPHEHI TeMITH OiOIOTIYHOTO MO3piBaHHS,
“HOpMaJbHI TeMIH 0i0JOTIYHOTO JO3piBaHHA, “TPUCKO-
peHi Temnu OioNOTIYHOTO MO3piBaHHA. 3a MEXi Karero-
piit mpuitasTa gons 1.34, toéro M+0.67¢ 3rizHO 10 TEO-
pii Hopmu (Tabm. 3).

Tadanus 3. Oninka TeMIiB 610JIOTTYHOTO JT03piBaHHS JiBUAT 32 CYKYITHHM 0aJOM BTOPHHHHX CTATEBUX O3HAK

. . Temmu 61070TIYHOTO PO3BUTKY (KIIBKICTh 0aIiB)
Bik (pokiB) T - i - - Vion -
PHUCKOpEHi OpMaJIbHi, Y3TrODKYIOTECS 3 IACIIOPTHUM BIKOM TIOBiJIbHEHI
8 3i> 0-2 -
9 5i> 0-4 —
10 7i> 0-6 -
11 20i> 4-19 0
12 23i> 8-22 7i<
13 37i> 18-36 17i<
14 441> 25-43 24i<
15 — 45-48 44 i<
16 — — <48

MmoBipHO, 110 8-10-piuHKX JiBYATOK HE MOXKHA OYI0
BB@)KATH peTaplaHTKaMH, SKIIO Y HUX IIe He PO3IoYyau-
Csl MPOLIECH CTaTeBOTO JO3piBaHHsi, 00 X mosBa y weif
BIKOBHUH TepioJ] CBiM4mMiIa Mpo MPHUCKOpPEHi TeMIu 0iolo-
TiYHOTrO A03piBaHHS.

VYV 16-piuHHX [IiBYAT MPOIECH CTATEBOTO J03PiBaHHS
BXK€ 3aBEpIIMIIMCS 1 He J0cAriM NediHITUBHUX 3HA4YEeHb
CYKyITHOTO Oaity ctateBoi popmyiy, a 1ie 48 OaniB, MOXke
CBIJTUUTH IIPO PETAPAAILIIO.

VY pesynbTari MpOBEACHOI OI[IHKH TEMIIB CTATEBOI'O
J03piBaHHs AiBYaT 8-16 pOKiB, BU3HAYEHOT'O 32 CYKYITHUM

OayoM craTeBoi GOPMyYJIM HAMH BCTAHOBJICHO, IO TIIBKH
y aeskux 8-10-pidHHX NiBYATOK PO3IIOYHNHAIOTHCS MIPOIe-
CH CTAaTeBOr0 JO3PiBaHHS il TAKUX 0OCTE)KYBAaHMUX MOXKHA
BBaXKaTH akcenepantamu (tadn. 4). Cepen 8-piuHuX miB-
YaTOK IMPHUCKOPEHI TEMIMH CTAaTEBOTO JO3PIBAHHSA Maju
25.93% obcrexxyBaHUX, cepel 9-piuHHX, BIAMOBIIHO
12.50%, a B 10 pokiB Takux niBuatok Oyno 26.67%. Y 11
POKIB JiBYAT 3 MPUCKOPEHUMH TEMIIAMHU CTATEBOTO JI03pi-
BaHHs Oyino 18.18%, HopMmocTeHikiB, BignoBinHo 72.73%,
a perapaanTis Tibku 9.09%.

Tabauns 4. Po3noin o6cTexxyBaHNX jKiHOYOI CTaTi IEHTPAJIBHOTO PETiOHY YKpalHU Ha TPYIH
3a TemMIIaMu 0i0JIOTITHOTO Ta cTaTeBOTo Ho3piBaHHS (%)

. . Temnu 6i070TiYHOTO PO3BUTKY (KIJBKICTH OaJiB)
Bik (pokiB) I - T - - Viosi -
pHCKOpeHi OpPMAaJIBHI, Y3TO/DKYIOTHCS 3 HACIOPTHUM BIKOM MOBLIBHEHI
8 25.93 74.07 -
9 12.50 87.50 -
10 26.67 73.33 -
11 18.18 72.73 9.09
12 22.58 70.97 6.45
13 25.81 41.94 32.26
14 50.00 20.00 30.00
15 - 85.71 14.29
16 — 100 -

Omxe, y OIMBIIOCTI JOCTIIKYBaHUX XKIHOYOT CTaTi aKTUBHI
MPOLECH CTATEBOTO A03piBaHHsA posnounHanucs 3 11 po-
kiB. Cepen 12-piuanx Hamu Bumiieno 70.97% nisuar 3
HOpManbHUMH, 22.58% 3 mpuckopenumy i 6.45% 3 ymoBi-
JHHEHNIMH TEMIIaMH CTaTeBOTO no3piBaHHA. Y 13 pokiB
cepell AIBYATOK ICTOTHO 3MEHIIWIAcs Ipyna HOPMOCTEHi-

KiB (41.94%), aye 3Ha4HO BHpOCTA KiJIbKICTh pPETapaHTIB
(32.26%). I'pyma o0OcTexxyBaHUX JKIHOYOI CTaTi ILOTO BiKY,
10 MaJIi MPUCKOPEHI TEMIM CTaTEBOTO JO3PIBaHHS 3aJTH-
mmiacs ¢akTaaHo 6e3 3MiH (25.81%). V 14 pokis niBuata
PO3MOIiNIeHi MDK THIIOJIOTIYHUMH TPyIaMH 3a TeMITaMHU
GiosoriuHOTO J103piBaHHsA HacTynmHUM ynHOM: 50.00 (akce-




nepantn); 20.00 (HopmocTteniku); 30.00% (perapmantu).

V 15 pokiB GiLBIIICT AiBYAT BXKE 3HAXOIMIIKCS Ha 3a-
BEpIIAIIEHUX CTaIisX CTaTEeBOTO JO3PiBaHHA i cepen HUX
Oyno BuzineHo Tinbku 14.29% o0cTexyBaHHUX 3 YHOBLIb-
HEHUMH TEMIIAMH CTaTeBOTO JO3piBaHHA yci iHIII
(85.71%) BusBmmucs HOpMocTeHikamMu. s Oinbmocrti
JiBYUAT cTareBa 3puTicTh y 15 pokiB Moxe OyTH ¢izionori-
YHOIO HOPMOIO iX (pizuuHOro crany. ¥ 16 pokis yci 100%
oOcTexxyBaHUX JKIHOUOI craTi cykynmHo Mmanu 48 Oauis,
1110 BKa3yBaJIO Ha JIOCATHEHHS CTaTeBOI 3pLJIOCTI.

Bucnosku:

1. BcraHoBineHI 0COOIMBOCTI 0i0OJIOTIYHOTO TO3PiBAHHS
Cy4acHOI YYHIBCHKOI MOJIOJI JKIHOUO1 CTaTi 32 BTOPUHHAMH
CTaTEBUMH O3HAKaMU LICHTPAJIBHOTO PETi0HY Y KpaiHH.

2.Y 12-26% niBuat B 8-10 pokiB po3moyanocs craTeBe

JO3piBaHHs, aje IIi MPOoIecH OULTBIIOCTI 00CTEXYBaHHX
JKiHOYOT cTaTi akTuByBasmcs jmmie y 11 pokis. Bix 10 mo
15 pokiB y miB4YaT BiOYBa€ThCS OBOJIOCIHHS TIiJ TAXBaMHU
Ta Ha JOOKY, (opMyeThCs IpynHA 3aJ03a, & CTAHOBJIICHHS
Mics9HOTO IUKITY — Big 11 1o 15 pokis.

3. ®opMyBaHHA YyCiX CTaTeBHX O3HAK BimOyBaiocs
MEHIII aKTUBHO HAa IMOYaTKy MPOIECIB CTATEBOTO J03pi-
BaHHS JIBYAT 1 OUTBIN aKTHBHO IMpPH X 3aBepIICHHI, 0CO0-
nuBo Bix 12 mo 13 Ta Bix 13 mo 14 pokis. [lo 15 pokiB 3a
OUTBIICTIO BTOPUHHHUX CTATEBUX O3HAK JIOCATABCS PiBEHb
95-98% Bij 3aBepIIICHHS MPOLIECIB CTATCBOTO JI03PiBAHHS,
3a BUKJIOUCHHSIM menarce — 58% abo 6.98+0.50 Oaumis.
Bix 15 mo 16 pokiB crareBe nospiBanas 100% mniBgar
3aBEPIIMIOCS, 3 0COOIMBO AKTUBHUMH MPOLECAMH CTaHO-
BJICHHSI MICSIYHOTO LIUKITY.
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Makarchuk M.Y., Glazyrin 1.D., Smolyar S.1. The article is titled female pupils features of biological naturation defined in
terms of sexual developmend
Abstract. The article deals wish the features of biological maturation of modern female youth according to the secondary sexual
characteristic. The author comments on the female processes of puberty which in most cases starts at the age of 11 and only 12-26%
of girls reach sexual maturity at the age of 8-10. Further the author states that until the age of 15 according to most secondary sexual
characteristic girls reach level of 95,00-98,48% of sexual maturity with the exception of menarce — 58,17%. At the end of the article
the author draws the conclusion that 100% of girls reach sexual maturity at the age of 15-16 with especially processes of menstrual
cycle formation. At the end of the article the author concludes by saying that this indicator can be informative for differentiation of
physical activity for girls at the age of 11 till 16 years old.

Keywords: biological maturation, sexual maturity, female pupils, secondary sexual characteristics

Maxkapuyk M.IO., I'na3pipun U./., Cmoasap C.A. OcofeHHOCTH GHOI0rHYeCKOro co3peBaHus yqauleicss MOI0AEKHU )KeHCKO-
o 10J1a onpesie1éHHOro 10 TeMIIaM N0JI0BOT0 CO3PeBaHMs
AnHOTamus. VccnenoBanuch 0cOOCHHOCTH OHOJIOTMYECKOTO COPEBAHMSI COBPEMEHHOH ydaleicss MOJIOA&KH JKEHCKOro ITojia 110
BTOPHUYHBIM IOJIOBEIM IIPH3HAKaM. YCTaHOBJIEHO, YTO aKTHBHBIE IPOIECCHl MOJOBOTO CO3PEBAHUs OOJIBIIMHCTBA JEBOYECK HadMHa-
rorcs B 11 net, a y 12-26% — B 8-10 ser. o 15 net 3a GOTBITUHCTBOM BTOPOCTEIICHHBIX TOJIOBBIX MPU3HAKOB JIOCTUTANICS YPOBEHB
95.00-98.42% ot 3aBepIIeHHs IPOIECCOB IIOJIOBOTO CO3PEBAHM, 3a HCKIIOUeHHeM menarce — 58.17% wmu 6.98+0.50 6anos. Ot 15
10 16 ner nonosoe co3peanue 100% meByIlIek 3aKOHIUIOCH, C 0COOEHHO aKTHBHBIMHU MPOIIECCAMH CTAHOBJICHUS] MECAYHOTO IUKIIA.
JlaHHbIi TOKa3aTeIb MOKeT ObITh HH(YOPMATUBHBIM UTsl AuddepeHnnanun Gu3ndeckux Harpy3ok 1st Aesyiek ot 11 go 16 mger.
Kniouesvie cnoga: buonocuyueckoe u noiogoe co3pesatie, yiaudsacs MoI00ENUCh HCEHCKO20 NOJd, GMOPUYHbIe NOI08ble NPUSHAKU



Pyouwun CJI.
EBoJonisi ekocucTeM B KOHTEKCTI CyYaCHOI MPUPOIHMYO-HAYKOBOI KAPTHHH CBIiTY

Pyouwun Cepeiit [Imumposuy, 00kmop neda2ociuHux Hayk, KaHOuoam 0io102IYHUX HAYK
3asidysay kageopu meopii | MemoouKu GUKIAOAHHS NPUPOOHUYUX OUCYUNIITH
TInyxiecvruti nayionanvHull nedazociynuil yHisepcumem imeni Onexcanopa Jlosoicenka, m. I'nyxis, Yxpaina

AHoTauis. €11HO 3araTbHOBU3HAHOT MOJIEINI €BOJIIOLI] eKOCHCTEM HeMae; KOXKHa ii HayKoBa BepCisi HOCHUTh TUMYAaCOBUH XapakTep.
YTBOpeHHs pi3HUX (HOPM OpraHizailii eKOCHCTEM, IX SBOIIOLIsS 00YMOBICHI KOOTIEPATUBHOIO JI€I0 TPHOX CKIIAJOBHX: 1) )KUBOI Mate-
pii, sIka eBOMIOIIOHYE; 2) a0iOTHYHHX KOMIIOHEHTIB €KOCHCTEM, III0 CaMOOPTaHi3yIoThCs; 3) BUIBHOI eHeprii ekocucteM. lepapxiuna
CTPYKTypa exocucteM 3emii: 6iocdepa — Oiomu — JaHIMIadTHI €KOCUCTEMH — 010T€0IeHO3U; 6a30BOK0 TAKCOHOMIYHOK OJMHU-
nero iepapxii € Gioreornenos (6ioneHo3+6ioTomn). B exocucremi iHAMBITYaIbHI XapaKTEPUCTUKH CKIIAZIOBHX Y3TODKYIOTHCS MOMIK
c00010; BUIMAIIHHS OJHOTO 3 JIAHIIIOTIB CHCTEMH 3MIHIOE CTPYKTYPY i QYHKIIT iHIINX.

Kmrouogi cnosa: naykosa kapmuna ceimy, MoOeii; 2e0XpOHON02Is egomoyii 3emii; opeanizayis, (hYHKYIOHY8AHHS MA e8OIOYisl eKOCUCTEM

IMocranoBka mnpo6aemu. Ilpami B. Bexinememesa [1],
B. Bepnancekoro [2], FO. Onyma [12], M. Peiimepca [18]
Ta my6ikanii octanHix AecatiniTh (K. Brose [26], M. To-
ny6ens [3-5], B. XKepixun [6], M. Kammmos [8], B. Kpa-
cinos [9], €. Kynin [10], C. Mopos [11], X. [Taiitren [13],
A.Tlotimt [7], T.PaboraoB [14;15], C.Pa3ymoBchKuii
[16;17], C. Pyaumun [19-22; 25], O. CasinoB [23; 24] ta
iH.) 3acBimumim, mo: |) IPHUPOAHUYO-HAYKOBA KapTHHA
CBiTY, K W Kimacudikariis, opraizamisi, (pyHKIIOHYBaHHI
Ta €BOIIIOLSI EKOCUCTEM, € TIPOAYKTOM BIIKPUTHX Ne0aTiB i
TUMYacOBOT'O KOHCEHCYCY (JOOpOBUIBHOI 3rofn) BUSHHX
I0JI0 00’ €KTMBHO-ICTUHHOTO 32 3MICTOM CHUCTEMaTH30Ba-
HOT'O 3HAHHSI, €IWHOI 3araJbHOBH3HAHOI MOJE/ €BOJIOLT
EKOCHCTEM TIOKH HE iCHYE; 2) TiJ CBONIOIIEI0 EKOCUCTEM
PO3yMIIOTh 3MiHH IXHBOT IPOCTOPOBOI Ta (HYHKIIOHATBHOT
oprasizaiii y 4aci; 3) OPHHIMIN CHHEPTETHUKH, JOCATHEH-
Hs Gloreoximii i MONEKyIIpHOI (PITOreHOMIKH, eBPUCTHKA
CHUMOIOTEHETHYHOI MapagurMy B 010JIOTiT CTBOPIOIOTH HO-
BUI MOTJISA HA €KOCHCTEMOJIOTIIO.

Crnaouicmes NOSICHEHHsT MeXanizMie e8onoyii eKocuc-
mem 00yMOo61eHa mum, Wo:

1) VTBOpeHHSs Ta €BOIOLlis €KOCHCTEM IOB’sI3aHi 3 Te-
OXPOHOJIOTI€I0 €BONIONIT MIaHeTu (Tadiuus 1), MmosBoO
(eHOMEHY JKUTTS, BUHUKHEHHsM (orocuHresy. Lli nwm-
TaHHS 3QJIMIIAIOTHCS Ha piBHI rinote3. Hampukian, onHa
3 HUX mepeadadae, 10 B 0OCHOBI (ijioreneTuuHoro Jlepesa
xutrs (Tree of life) smaxomutscs T.3. «ocrauHiit yHiBEp-
canpHHMi chinpHUE mpemok» (last universal common
ancestor, LUCA) — rinoTeTH4HHii 3arajbHU# MPEAOK Cy-
gacHOro OiopizHOMaHiTTsA 3emui (icHyBaB Omm3pko 3,6-
4,0 mupa. pokis Tomy) [10; 22; 26].

2) ExocucTeMa — Ii¢ KOMIUIEKC >KHBHX OpraHi3miB, 1
BOZHOYac abiOTMYHE CepeloBHILE iXHHOIO ICHYBaHHS 3
yciMa B3a€MO3B’sSI3KaMH 1 B3aeMojIi€ro Mixk HuUMH. OTxe, B
€BOITIONIT €KOCHCTEM OJHOYACHO ICHYIOTH JIBI Y3TOJKEHHI
(opMH PO3BUTKY: a) €BOJIIOIIS KUBHX OpraHi3MiB; 0) ca-
MoOopraHi3amis He)KHUBOi MaTepii. JlomiapHO BpaxoByBaTH it
Te, III0 €KOCHCTEMHU HE PO3MHOXYIOTBCA SIK JKHBI OpraHiz-
MH; MK €eKOCUCTEMaMHt HeMae 00poTh0a 3a iCHyBaHHSI.

3) IIponecu B Gioctepi MOPOKYIOTECS M MIATPUMY-
I0ThCS SIK KOCMIYHMMHU (pakTOpaMu (COHSYHHMM CBITIIOM,
NIPOMEHSIMHU Bifl IHIIMX acTpodi3MYHUX JDKEpen), Tak W
3eMHHMMHU (TpaBiTali€lo, eHepriero odbepranHs 3emui Ta ii
cynyTHUKa Micss, MarHiTHUM II0JIeM TUIAHETH, TeruIo-
BUM BHIIPOMIHIOBAaHHSM HaJp TOLIO). 3MiHAa E€KOCHCTEM
BiOyBa€eThCSA BHACIINOK JOBTOTPHBAJIOI IepeOymoBH iX-
HBOI CTPYKTYpHO-(PYHKITIOHANBHOI OpraHi3amii Iif] BIUIH-
BOM DIi3HHX YMHHHKIB, a caMme: 3MiH KJIIMaTHYHUX a0o
IPYHTOBO-T1IPOJIOTIYHUX YMOB, 3€MJIETPYCIB, TOPOYTBO-

peHHs, Mirpaiii MaTtepukiB, HanpsaMmy ¢inorenesy ¢irto-,
300-, MIKO- Ta MIKpOIIEHO3iB; HaKONMUYEHHS B €KOCHCTE-
Max 3amaciB BUTBHOI €HEprii jyis 3a0e3nedeHHs i Mexa-
HI3MIB 3aXHCHHX YU CBOJIOIIHHUX MepeOymoB (30Kpema,
MApHUKOBOTO e()eKTy Ta O30HOBOrO IIapy arMocdepu).
JouineHO BpaxoByBaTH W aHTPOIOTeHHHH (GaKTop 100
3MiH €KOCHUCTEM.

4) eBoIOLSl EKOCUCTEM — CTOXAaCTHYHHM Iporec (Te-
PeIUIeTiHHA HMOBIPHICHOTO 1 IETEpMiHOBAHOTO); Pe3yIIb-
TaTH €BOJIOLIT BaXKKO nepenbadyBat. [HIIMMH clioBamH,
SKIIO B YSIBHOMY €KCIIEPUMEHTI «IIOCTaBUTH EBOJIOLIHHY
IUIaTiBKy HAaHOBO», TO PE3YJbTAT Oyae pi3HUTHUCS Bif TO-
ro, 110 crocrepiraemo y peanbrocti (C. I'ynn) [10, c. 57].
Hopeuno Ttakoxx HaBectn cioBa X. [laiftrena 3 ioro
kHIKKH «Kpaca ¢pakraniBy: «3aKOHU NPHPOAU JIOIyC-
KaloTh JJIs OJiH Oe3Jiy pi3HUX BapiaHTIB, ajie HAll CBIT
Mae OIHy €uHy icTopiro» [13, c. 17].

5) cimin po3pi3HATH €BOJIOIII0 [EHO3Y 1 CYKIIECiio;
OCTaHHS € TIOBTOPIOBAaHHMM, 3aI[POrPaMOBAHHM IIPOLIECOM
3MiHH yTPYIIOBaHHA [6].

Memooonoeciuni opiecumupu w000 00CHiONCEHH opea-
Hizayii, YyHKYIOHYB8AHHA MA eBONOYIL eKoCUCmEeM:

1) Iepapxiuna cTpykTypa exocucteM 3emii: Giocthepa
— OiomMu — JaHAMAPTHI EKOCHCTEMH — 010T€OIICHO3H.
Ba30B00 TaKCOHOMIYHOIO OIMHUIICIO iepapxii € Oioreo-
1eno3 (6ioreHo3+6iorom). Mo3aiuHicTe 0ioneHO31B 00Y-
MOBITIOIOTh MIKPOCKOCHCTEMH (MapIeiiy, CHHY311, KOHCOP-
1ii); 1X BUKOPHCTOBYIOTh JJI KapTyBaHHA 00’ €KTIB HpH-
POIOOXOPOHHOTO, PEeKPeamiiHOro, CaHITApPHO-TIri€HIYHO-
ro 3HaueHHs [21];

2) Oyap-sika ekocucTeMa — (ppakTaibHa CTPYKTypa
(fractal structure) — mae BIACTHBOCTI CaMOIOIIOHOCTI,
TOOTO CKJIANAEThesl 3 (PparMeHTiB, CTPYKTYpHHH MOTHB
KX (MPOJYLIEHTH, KOHCYMEHTH, PEAYLEHTH) [TOBTOPIO-
€THCS TIPH 3MiHI MacmTady;

3) yrBOpeHHs pi3HUX (HOpM oprauizarii ekocucrem, ix
€BOJIIOIiSI OOYMOBJICHI KOOIIEPAaTHBHOIO Ji€I0 TPHOX
CKJIQJIOBUX: KHMBOi Marepii, fKa eBOJIOLIOHYE; abioTHU-
HUX KOMIIOHEHTIB €KOCHUCTEM, II0 CaMOOPraHi3yIThCs;
BIJIbHOT €HEpril eKOCHCTEM.

4) B ekocHcTeMi (SK CaMOPEryIIOU0i €IHOCTI) 1HIHU-
BiJlyaJIbHI XapaKTEPUCTHKH CKJIAQJOBHX Y3TOJKYIOTHCS
(CHHXPOHI3YIOTECS) TIOMIDK CO000; BUIAIIHHS OJHOTO 3
JIAHIIOTIB CUCTEMH 3MIHIOE CTPYKTYPY 1 GYHKIIT IHIINX;

5) eBOJIOII0 €KOCHCTEM MOXKHA PO3MIISLIATH SIK MPO-
11eC CTBOPEHHS 1 3aTIOBHEHHS €KOJIOTIYHHX Hilll; €BOJIOIiS
BHUJIIB IEPEXONTH B EBOJIOLII0 €KOCHCTEM;

6) Oiocepa — emaumHa rI00aTbHA EKOCHCTEMA, TOMY
3MIHIOETHCS, €BOJTIOI[IOHYE 3arajioM.


http://uk.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
http://uk.wikipedia.org/wiki/%D0%A1%D1%83%D0%BA%D1%86%D0%B5%D1%81%D1%96%D1%8F
http://eng.thesaurus.rusnano.com/wiki/article1923

Pe3yabTaTH Ta iX 00roBopeHHsi. B KOHTEKCTI HAIIOTO
JIOCITIJHKEHHS JOIIIBHO PO3YMITH, 110 MEXaHi3MH (yHK-
IIOHYBaHHA MPUPOJHUX EKOCHCTEM MiAKOPAIOTHCS CuUHe-
peemuunum nocmyaamanm. 1) cucremMam He MOXKHa HaB'si-
3yBaTH IIUIAX PO3BUTKY; 2) JUIL HUX iCHYE IEKijbKa aib-
TepHATHBHUX NUISAXiB PO3BUTKY; 3) PI3HOMAHITHICTH BH-
CTymae B SIKOCTI T0YaTKy CTBOPCHHS HOBOro; 4) B 0c00-
JUBUX CTaHAX HECTIMKOTO cepeloBuIna (Toukax Oipypka-
1ii) Maji BIUIMBHM (HANPUKIJIAJA, aHTPOIIOTEHHI Iii) BILIH-
BalOTh Ha MPHUPOIHI EKOCHCTEMH. Yce Lie € apryMEeHTaMU
Ha KOPHUCTh 30epekeHHs OIOTHYHOTO 1 JIaHImadTHOTO
PI3HOMaHITTS SIK rapaHTa cTabiIpHOCTI Oiochepu.

B tabmumi 1 moka3zaHO PO3BHTOK IDIAHETH Y BHIJIAII
n’amu nocrioo8HUx egomoyiu nicis «Benukozo eudyxy»:
1) eBomOIIiil eeMEHTapHUX YaCTHHOK; 2) eBOJNIOMIi XiMi-
YHHUX eJIEMEHTIB; 3) eBoromii MiHepamiB; 4) OiomorigxHoi
eBOJOIIIT (Bif TOSBH JKHUTTA); 5) COIIABHOI €BOIOIT
(mostBa 1 AisUTBHICTE JTroaWHHK) [19; 20; 25].

Eesonioyin enemenmaprnux 4acmuHoK TOYHHAETHCS
«Benukum BuOyxom» 15-10 mipa. pokiB TOMY — IIPUCKO-
PEHUM PO3LIUPEHHIM (YIIPOJOBXK 10 C) HaATycToi (lO80
r/em®) i magrapstaoi (10%° K) Touxs BeecBity posmipom
10 cm. PesynbraToM BHOGYXY GY/IO YTBOPCHHS €IEMEH-
TapHAX YaCTHHOK, SKUX BimoMo Maibke 300 (kBapkiB,

(hoTOHIB, HEHTPHHO, EJICKTPOHIB, MO3UTPOHIB, MPOTO-
HiB, HEUTPOHIB Ta iH.). YBech BUANMUI BcecBiT yTBOpHB-
Csl €IMHUM aKTOM 1 MOMIMPIOETHCS A0 TEIep, 0 CYHpo-
BOJDKY€ETBHCS OXOJIOJPKEHHSM PEUOBHMHHM 1 BUIIPOMIHIOBaH-
HaMHU. [Ipo Take MOIMPEHHS CBIAYUTH 3MIIIEHHS CIEKT-
paNbHUX JIIHIHA BiaJICHUX TaJaKTUK Y YEPBOHY YaCTUHY
cHeKTpy (T.3. «4epBOHE 3MIIIEHHS») — TFAJIAKTUKU Biaja-
JISIFOTHCS BiJ] 3eMJIi.

Eeontouin ximiunux enemenmie. T1icis 3HIKEHHS Te-
MIepaTypH MOYMHAETHCS 3’ €JJHAaHHS MPOTOHIB 3 HEUTPO-
HaMH 3 YTBOPEHHSM siaep Baxkux izotomiB H, He. Tep-
MOSIIEpHI peakilii yTBOpPEHHs XIMIYHUX €JIEMEHTIB 3 ele-
MEHTAapHHUX YacTWH (IPOTOHIB) BinOYBarOThCS 32 HaJBU-
COKHX TEMIIepaTyp i THCKY, SKi 3a0€31eUyIOTh 3ITKHCHHS
OJIHOMMEHHO (IIO3WTHBHO) 3apAPKEHUX YaCTHHOK, IO
BIZIITOBXYIOThCS. Take «BOAHEBE 3TOPSIHHSI» MOCTIHHO
BinOyBaeThcst Ha CoHIIi 1 3a0e3medye eHeprieto Oiocdepy
JUISl TEPMOJTMHAMIYHOT MiZITPUMKH FTOMEOCTa3y KUTTS.

CoHile yTBOpMIIOCS OJIM3BKO 5 MIIPJ. POKIB TOMY; Ha-
POJKeHHST 3eMIli 3HAXOAUThCS Y Mexkax 4,6 MIp. POKIB.
JocnimkenHs xiMigaoro ckiaay COHISL METOIaMH CIIEK-
TPaJBHOIO aHali3y BCTAHOBUJIO, IO Maibke 75% macu
3aiimae H, 6imspko 24% He, pemra 1-2% npunanae Ha
iHmi esemenTH. Ilponec neperBopenns ['enito Ha OB
BaXKKi s1/1pa BinOyBaBcs B Haapax CoOHIS 3a yMOB HaJIBH-
cokux Temneparyp (y Mexax 108°C) Ta T'yCTHHU
10° r/em®: 3% He = %C; 1%C + %, He = %50; %0 + *,He =
%, 0Ne; °;oNe + “,He = 2412|V|9

OTxe, BUXITHUM MaTepiajoM i ToOyIOBH YCiX ene-
MeHTiB 0yB I'imporen.

Jlam 3aKkOHOMIpHO MPOJIOBXKYBAJIACS €60.1I0YisA MiHepa-
/I8 — YTBOPEHHS 1 IEPETBOPEHHS OKCHUJIIB, COJICH Ta Hali-
PI3HOMaHITHIIINX pedoBUH (y TOMY YHCI OpraHidYHHX)
1I€ HEXXMBOI IUIAHETH, LIO € MPEIMETOM BUBUEHHS IeoXi-
Mii Ta reoxorii. 3riqno npunnumny Jle llarense rapsua
IUIaHEeTa MOIJIA CHHTE3yBaTH KHCEHb 3aJI0BrO JI0 IOSBU
¢dorocunTe3y 3a cxemoro: 2 Hy +2 CO, =2 CH,0 + O,1

bionoziunoi esonrouyin i nepgicui exocucmemu. Ilpu-
TPUMYEMOCS HAYKOBOi TOYKHU 30Dy, L0 KUTTS HE BUHHK-
JI0 3 HEeXXMBOTO, a 3’ SIBUJIOCS Y BUTII nepeicHOi ekocuc-
memu 3 aHAepOOHUX TeTepOTPO(diB Ta XEMOCHHTETHKIB Y
CHPUSATINBUX IJI IIbOTO yMOBax Ha 3emii B apxei. Taka
NIEpBUHHA €KOCHCTeMa Oysia CIIPOMOKHAa CTBOPHUTH IIEp-
BUHHI 010T€0XiIMIYHI IIUKIIY 3aBJISKH TPOHIUHOMY JIaHIIFO-
Iy, Ha KIITaIT «HEOPraHiuHI CIIOJIYKH — XeMOTpo( mep-
LIOTO TOPSAAKY — XEeMOTPO( Ipyroro Mmopsiaky — XeMo-
Tpod-peayueHT». BinpHOro kucHio B arMocgepi apxero
He Oy1o (abo Horo BMICT OyB Mi3epHHIA).

Inest BIYHOCTI JKHTTS HayKOBa, OCKUIBKH B Hill icHYE
(yHIaMeHTaIbHE TTOJIOKEHHS 0i0JI0Tii — )KMBE MOXOIHUTH
Bix xuBoro (®panuecko Peni), oo 3akpiruieHO MOI0KeH-
HAM KJIITHHHOI Teopii — KITHHA MOXOMUTH BiJ KJIITHHH
(Pynomsd Bipxos). Takwii miaxin miaTBEpIKye MaTpH-
Hull npuamn «JAHK — MiTo3», skuii mpamtoe yHiBepca-
JBHO 1 oro Baxko cupoctysatu [19; 20; 25].

BunukHeHHs kuBoro 3 HexuBoro (3a O. OmapiHum —
. XonaeitHoMm) moTpedye KPUTUYHOTO MEPErIILy, OCKi-
JBKU iCHYIOTB TaKi apzymenmu npomu 2inomesu adioce-
nezy [20]:

1. l'imore3a abioreHe3y He MOSCHIOE MEXaHI3M IOSBU
iHpopmaniitHoi MaTpuni — rereruanoro koxy JAHK (abo
PHK) 3 moszumiit camoopranizarnii marepii. Lle morpidHO
cupuiiMaTé TiNbKH Ha Bipy. ['eH MaltlOyTHHOTO TOKOJIIHHS
OyInyeTbcs BUKIIOYHO HA MATpHUIll T€HA MONEPEIHBOTO
TIOKOJIHHS.

2. T'imote3a O. Omnapina — /1. XonzaeiiHa 3anuimae Bigk-
PUTUM TUTaHHS NEpPexXoay KoalepBaTHUX Kpareilb 0
CIPaBXKHIX HMBUX KIITHH. SIKIIO MPHUITYCTHTH, IO «IPO-
010HT» BUHUK 3 HE)XMBOTI'O KOAIEPBATY, TO SIK BiH BIIKHB
y nozanpiomy? Yu Mir gisté npupoHuil 100ip npu BU-
HUKHECHHI KMBOTO 3 HEXHBOTO y «IIOKUBHOMY OyIIbii0-
Hi», J1e He OyJIo KUTTS y BUIIIl copmMoBaHOI ekocuc-
TeMH 3 11 TpodiyHMM JaHIFOTOM i GOpOTHOOIO 3a iCHY-
BaHHA? [IpokapioTH 3 NMPUYUH IIBHUAKOTO PO3MHOKCHHS
3a KOPOTKHUH T€OJIOTIYHUH TIepiol Budepnaau O OioreHu 3
IBOTO OYIBHOHY.

3. XKusa marepis 3a JI. [TactepomM 00OB’SI3KOBO CKIIa-
JIA€ThCS TUTBKH 3 XipalbHO YHCTHX CTPYKTYP (ONTHYHUX
i30MepiB TUILKH OJTHOTO KJIacy: «+» a0 «—»). Yci Oinku B
npupoi MoOyYI0BaHI BUKITIOUHO 3 JTiBoobepTarouunx (—) L-
aminokucior; JJHK ckmagaerscst TiTbKH 3 mpaBooOepTa-
tounx (+) D-pubo3u. PedoBuHM HEOIOTE€HHOrO IOXO-
JOKEHHS XIpallbHO CUMETPHYHI — «JTIBUX» 1 «IIPaBUX» MO-
JIEKyJ B HUX IOpiBHY. XipaJhbHa YUCTOTA € HEOOXiTHOIO
yMoBoto icHyBaHHs npuHIMny «JAHK-mito3» y Burmsai
peruTikaIii HyKJIeTHOBUX KHCJIOT, [0 OOYMOBITIOE CIICIIH-
(iKy >XKHBOTO, CBIIYMTH HPO HEMOXKIMBICTH OJIEPXKAHHS
JKHMBOTO 3 HEXKMBOTO, ICHYBaHHS SIKICHOI MEK1 MIX KUBUM
i HexuBuM. OTXKeE, KOPEKMHO 2080pumu He npo GUHUK-
HeHMsL JICUmms. Ha 3emai, a npo CMEOPEeHHs YMO8 HA Nad-
Hemi 0151 NOSIBU HA HLOMY JHcUummsl, 10 Bi0yI0Csa Maibke
YOTHUPHU MIIPJ. POKIB TOMY.

Ines BIYHOCTI XUTTA HAyKOBa, OCKUIBKHM B HIl iCHye
(yHIaMeHTaJIbHE TIOJIOKEHHS 0i0JI0Tii — )KMBE MOXOIHUTH
Bix xuBoro (dpanyecko Pei), mo 3aKpirieHo MoIoxeH-
HAM KJIITUHHOI Teopii — KIITHHA MMOXOMUTH BiJ| KIITHHH
(Pynonsd Bipxos). Takuii miaxig miarBepaxye MaTpud-
nui npuHnnn «JJHK — miTo3», skuii npaiioe yHiBepcaib-
HO 1 ioro Bakko cripoctyBati [19; 20; 25].



Ta6mus 1. 'eoxponostoris eBosmomii 3emii [19; 25]

JIBCTBO, 3CMJ'IepO6CTBO, CKOTapCTBO

MUKOBA TijiKa poxy Homo.

Epa HOBOTO XUTTS
KAHUHA30U
67 MITH. pOKIB — JIO ChOTOJIHI

I'mobanbHa ekonoriyna kpusa. Texnocgepa. Po3BUTOK Hayku, KyJIbTypH.
Po3BuToK pemecen, OyaiBHUITBO, cenuil, MicT. [TocTilinnii po3BUTOK HEHPOHHUX 00’ €JHAHD TOJOBHOTO MO3KY UL
3amam’ITOBYyBaHHS 1 mepepoOku iHdopmarii. PozceneHHs moanHu 1o BCii ruiaHeTi. 30upaHHs, TOMIOBaHHSA, pubda-

200-150 muc. poxie — peBoIIONiiHA MTOSBA JIOJHHH PO3YMHOI CyJacHOI — KPOMaHBHOHIIS.
Couianvna esonioyia noounu po3ymuoi (Homo sapiens L.)
700-50 muc. poxie momy — Ha IUTaHETI iCHYBaB HeaH/iepTaIelb (OPs i3 KpOMaHbHOHIIEM); HeaHAepTajIeb — Ty-

1,5 man. pokie momy — nomynsaniHui BUOyX poxy Homo y BUrMIsSAi apXaHTpOMiB — HAMIaBHILINX JFOJCH: MiTEeKaHT-
pora, CHHaHTpoIa, TeiiAenb0ep3bKO1 JI0AMHU Ta iH.
[laHyBaHHS MOKPUTOHACIHHUX POCIMH, NTAXiB, CCAaBLIiB

Marii
[Mepmi KBITKOBI pOCIMHA

JKHUTTS
ME30301

230 — 67 muH.

100 man. poxie momy — ocraTouHe popMyBaHHs O6iochepH SIK €AUHOT CHCTEMH 00OMiHY pEYOBHHH, CHepTii Ta iHpop-

200 man. pokie — moMysALiHHUI BUOYX Ha3eMHUX TEIUVIOKPOBHUX TBAPUH Ha CYXOZOMi

[Nommpenns pentumiit
300 mn. pokie momy

JKHUTTA

MHAJIEO30U

Epa naBuboro | Epa cepennboro

570 — 230 muH.

Ilosira TNEPIINX XOpAOBHUX.

INepri Ha3eMHi CyANHHI POCIHHY; Ha3eMHi am(ibii
400 man. pokie momy — BMICT KHCHIO BiIIOBi/Ia€ HOTo piBHIO B cy4acHill atMocgepi
500 man. poxie momy — BUXi POCIIMH Ha CyXOALT

CyXOMOJIL.

Epa pannboro
KHUTTS
MMPOTEPO30H1
2,6 mpa. —
570 mutH. pokiB

y Mexax 3-4 %). I[TosiBa aepoOHUX GakTepiid.

[ounnae popmyBaTucs 030HOBHH map y cTpaTtocepi; BUHUKAE
Po3kBiT MikpoopraHi3miB, BOIOpOCTel, Oe3xpedeTHHX i 6e3uepenHuX. [louaTok IpyHTOYTBOPIOIOYOTO MPOIIECy Ha

1 mapo. pokie TOMy — CTBOPIOETHCS OKHCITIOBaIbHA aTMOoc(epa (i3 HU3bKHM BMICTOM KHCHIO

BuHMKHEHHSI eyKapiOTHYHUX (SIIepHHUX) OpTraHi3MiB.

Epa naitnepuoro
JKHUTTS
APXEHA
3,6- 2,6 mupx. pokiB

[NocumoeThes BIUTMB MApPHUKOBOTO €eKTy aTMOchepH, SIK peryasaTopa KiiMary

2 Mapo. pokie nocnine GOTOCHHTE3YIOUI MPOKAPIOTH MOCTYIOBO 301IBIIYIOTH KUTBKICTh KUCHIO B aTMOCchepi 3emii;
YTBOPIOIOTHCS BiKJIQAN OPTaHIYHOTO MMOXOKEHHS (BaITHIKH, Tpadit Ta iH.)

JIOMIHYIOTh OTHOKTITHHHI IPOKAPIOTH Y BITHOBIIIOBAIBHIN aTMocdepi

3 mapo. — nosiBa mepuux GOTOCHHTE3YIOUNX NMpokapioT. [Touatok popmyBaHHs OGiopi3HOMaHITTS Oiochepu

JKuBa pedoBHHa CTae TBOPIEM 1 HOCieM OioreoximMiuHOT eHeprii Ha IIaHeTi

[MosiBa mepmMx aHaepoOHUX reTepoTPOGHHUX MIKPOOPTaHi3MiB

bBionoziuna esonroyin Gepe cBiii moyarok 3,8-3,6 Mipa. pokiB TOMy

Esonruis minepanie

MOYATOK

Esontouyia enemenmapnux 4acmunok
15-10 mapa. «Beaukuii BUOYX»

4 Mapo. pokie momy — CTBOPEHHS YMOB JUTS TIOSIBU JKUTTS Ha 3eMITi

YTBOpeHH: taHeTH 3emis Oim3bKo 4,6 mapd. pokie momy

Egonroyia ximiunux enemenmis. TepMOsIIEpHi peakilii cuHTe3y ycix enemenTi 3 ['igporeny i [emito.
YtBopennst CoHiist 611u3bK0 5 Mapo. pokie momy.

VY1BopenHss COHSIYHOT CHCTEMH 3 TIPOTOIIAHETHOT PEYOBHHHI-TYMaHHOCTI, sika obepTaiiacs i CTHCKaIacs

JKuBa pedoBuHa 3’gBHIAcs y BUTJIAAI aHAepOOHUX Te-
TEPOTPOPHUX TPOKAPIOTIB-XEMOCHHTETHKIB, SIKI YIpO-
JIOBX OJIHOIO MIJbSPIY POKIB CHHTE3YBaJM OpraHiuHy
PEYOBHHY 32 paXyHOK €HEprii XiMiYHMX peakiliii (KUCeHb
IIPU XEMOCHHTE31 HE BUALIAETHCA). BIM3bKO TphOX MIIpA.
POKIB TOMY 3’SIBJISIFOTBCS IepIli (POTOCHHTE3YI0Ui MIiKpO-
OpraHi3MH, II0 JJ03BOJISIE )KUBIM PEHOBHUHI 11le AKTHBHIIIIE
BUKOHYBATH MICiI0 TBOPIIS i HOCisl 6ioreoXimMivuHOi eHeprii
CoHnsl. YIpoJoBx Maibke ABOX MUIBSPIIB POKIB apXxero
KMBa PEUOBMHA ILIAXOM (poTOCHHTE3y MOCTYNOBO 30i-
JBIY€E B aTMOC(epi KOHIIEHTPALiI0 KUCHIO (y TIPOTepo301
BOHA CTAaHOBUTH Bxke 3-4%). ATMocdepa cTae OKUCITIOBA-
JILHO¥O, 0 € TPUKIIAZOM €KOJIOTIYHO1T KaTacTpodH.

3 mosBOIO pi3HUX ra3iB B atMocdepi moumHae IiATH
MAPHUKOBHUH e(eKT, M0 MATPUMYE KUTTS Ha TOBEPXHI
TUIAHETH.

Bunuxnenns bacamorknimunnux opeanizmie 3abesnequ-
J10 Ginbuy cmabinbHicmy eKxocucmem i nO2IUOUILO e80H0-
yiro exocucmem no agmompogromy wiaaxy. IlounHaeTses

PO3KBIT aepoOHHMX MIKpOOPraHi3MiB, BOJOPOCTEH, Oe3x-
pebeTHuX 1 6e3YepenHux; HarpoOMa/KYIOThCS JIOHHI BiJIK-
Jaau B MOpPSX 1 OKeaHax; 3’sIBJSIEThCS O30HOBHMI €KpaH,
KU 3aXUIIae yce KUBE Big 3ryOHOTO yIbTpadioleToBO-
IO BUIPOMIHIOBAHHS 1 J1a€ 3MOT'Y 3IHCHUTH BHXiJl )KUBHX
opraHi3MiB Ha cyxonun (6amu3pko 500 MIIH. pOKIB TOMY).
3anunIaeTbesl BIIKPUTHM HAayKOBE 3alUTaHHS: 4OMY YCi
TOJIOBHI TAKCOHH TBApHMH — X THITH, BUHUKJIN OJHOYACHO
B KeMOpilicbkomy mepioni (570 MIH. pOKiB TOMY, Iepiof
TpuBaB 70 MJIH. POKiB), a Bijl iX €BOJIOLIHHMX TONEpe-
HUKIB Hemae cmifiB? YoMy Bcymeped nepenbaueHusM Y.
JapBina, Tax i He 3HAIIEHO MITBSIPAIB BUKOITHUX PELITOK
nepexigHux popm?

Csimosuil okean — HaN0A8HIWA NPUPOOHA eKocuchie-
Ma, B SIKIH TOCTIHHO 3AIMCHIOETBCS TPOIEC OOMIHY Ta
TpaHcdopMaii eHeprii, pedoBuHH Ta iHpopMarlii Ha ma-
HeTi. YHIKaJbHICTh OKEaHy € CHHEPreTHYHUM IIPOSBOM
00’ enHaHHA Pi3HUX (PI3MYHMX, XIMIYHUX Ta O10JIOTIYHHX
MIPOLIECIB B €IMHY €KOCHCTEMY. YIIPOJIOBXK €BOJIOLIT 3e-




My mpupoaa CBITOBOTO OKeaHy HEOJHOPA30BO 3MiHIOBA-
JIaCh MiJ Ji€I0 Pi3HUX IMPOIECIB: COHIYHOTO BUIIPOMIHIO-
BaHH, TEOJIOTIYHMX Ta TEOXIMIYHHX (haKTOPIB i, IO OCO-
OJMBO BaXKJIMBO, IIiJ] BIUINBOM I'€OXiMi4HOI poOOTH XKHUBOI
PEUOBHHU.

Be3 ysBrneHHs mpo eponromiro Giochepu 3 TeosorigHol
TOYKH 30py HE MOXHA 3pO3YMITH BIUIMB XXMBUX OpraHi3-
MiB Ha JiTocdepy, Ha (HOpMyBaHHs I'€OJIOTIYHUX BiJKIa-
nis. B. BepHanchkuil mucaB, 10 TpaHITH — 1€ MUHYJI
Oiocdepu, OCKIIBKH TOCITIKECHHS PO3MOBCIoKeHHs Ka-
pOOHY y MEpPBHHHO-0CAZIOBUX MMOPOAX MOKA3aJd, HacaM-
nepen, iforo OioreHHu xapakTep. TakuM YHHOM, €BOJIIO-
LifHWHA Tpoliec )XKUBOI PEUYOBHHU OE3IEPEPBHO OXOILTIOE
6iocdepy ympomomx yciei reoxponosorii 3emii i Bimo-
OpaxaeTbes B 11 HeXMBHX Tinax. [Iprmgomy, guM Oinbiae
OpraHi3MH BIUIMBAIOTH HAa CepemoBHUINe Oiocdepn, THM
iHTeHCHUBHIIIE BigOyBaeThes ix eBoromis. Ha ocHOBI 11p0-
TO SIBUIIA MOXHA TOBOPUTH, IO 3MIHIOETHCS, €BOJIOLIO-
Hye Oiocepa 3arajioM, a He TUIbKH 1i OKpEMi YaCTHHU;
€BOJIIOLLISI BUJIB IIEPEXOUTH B €BOJIIOLII0 Oiochepu.

400 MJIH. POKIB TOMY Y MaJIc030i BMICT KHCHIO BXKE Bi-
JINOBIJTa€ MOTO PIBHIO B cydacHii atmocgepi. Bindysa-
€Tbsl PO3KBIT HA3eMHUX CYJMHHHUX POCIHH, aM(pioii. XKu-
Bi OpPraHi3MH pa3oM i3 KOCHOIO PEYOBHHOIO ITIOCTYIIOBO
($opMyIOTh OIOKOCHY pPEUOBHHY — IpPYHT. Ocmamoune

dopmysanns _cyuyacuux napamempis biocghepu, ax €Ounoi

2n06aabnoi_exocucmemu, 8iooynoca 100 man. poxie mo-
my. TlounHaeThCcs MaHyBaHHS MOKPUTOHACIHHUX POCIIHUH,
ITaxiB 1 CCaBIlB.

CyyacHa KOHIIEIIis iepapXiyHol cTpyKTypu Oiochepu
nepeabavae 11 yMOBHMU MOAT Ha Oiomu, JaHmadTHI
€KOCUCTEeMH Ta 0ioreoneHo3u. biomu — BeNUKi perioHa-
JIbHI 200 CyOKOHTHHEHTAJIbHI €KOCHCTEMH, II0 XapakTe-
PH3YETHCS TIEBHUM THUIIOM POCIMHHOCTI YH CHelU(pi4HO0
pucoro mangmadTy. Ha Ttemepinmnii 4yac kimacudikartis
0i0MHHX €KOCHCTEM MICTHTh TaKi KaTeropii: TyHapa (ap-
KTHYHA 1 aNbIHChKa), JICOBI EKOCHCTEMH IIOMipHOTO
mosicy (Taiira, MilIaHi JiCH, TUCTSHI JIICH), TPOIIYHI JiCH
(mxyHTOi), cremu, mycremi, 00JO0Ta, BOIHI €KOCHCTEMHU
(mpicHOBOIHI, CBITOBHH OKeaH). ['OpM30HTANBHI MEXi
01OMHHX EKOCHCTeM HaiJopedHille BU3HAYATH 3a MeXa-
MU (i3uKo-reorpadivHuX 30H; BEPXHIO 1X MEXKY CIIiJ «ITi-
JTHATH» JI0 PiBHS BEpXHBOI Mexi TporiocdepH, y sKii Bif-
OyBaeTbcsi (POPMyBaHHS TiIPOTEPMIYHOTO PEXKUMY EKO-
CHCTEM, 8 HW)KHBOIO MEXKEI0 OXOMHUTH HAMruOII ropu-
30HTH 3aJIsiraHHs mia3eMuux Box [3-5; 7; 12; 21 1.

BiamoBigHO 10 11OTO, piBHUHHA YacTHHA Y KpalHH Ha-
JISKUTH IO TPHOX OIOMHUX €KOCHCTEM: MIIIaHUX JIiCiB,
JIICOCTEIOBOI Ta CTENOBOI.

[oxin Ha randwagmu 0oOGyMOBIEHHUH TIEPEBAXKHO Te0-
MopdosoriunuM  pakTopoM  (penbehoM  MICLEBOCTI).
JlanamadTHI ekocucTeMH — CyKYIHICTb 010reoleHo3iB Ha
OJTHOPiHIN 3a T'e0NOTIYHIMH, TeOMOP(OIOTIYHUMH, IPY-
HTOBO-T1IPOJIOTIYHUMH, KJIIMATUYHUMH TTOKa3HUKAMHU
TSHIT 3eMHO1 MmoBepxHi. Taka CyKymHICTh 0ioreoreHo-
3iB MoenHaHAa MiX COOOI0 TEHETHYHHMH (32 MOXOKEeH-
HSM), iICTOpHYHUMH (iCTOpisSi PO3BUTKY Ta OCBOEHHS), T'e-
OXIMIYHUMH (T€OXIMIYHE CHOJYYeHHS, CTIK BOJAH, Iepe-
HECEHHS OPraHIYHUX i MiHEpaJbHUX PEUOBHH) Ta 0I0THY-
HUMH (Mirpauisi TBApHH, NEPEHECEHHS 1acIiop 1 KUBOTO
POCIIMHHOTO MaTepiaiy) 3B'SI3KaMHM W OXOIUICHI TEBHHM
THUIIOM TOCIOJAPChKOTO0 BHKOpHUCTaHHA. HaiiMeHmoro
JMaHAmAa(THOI0 €KOCHUCTEMOIO CIIijl paXyBaTH TaKy TEepH-

TOpiabHy OJWHUITIO, B CKJIA/I SKOT BUAUIIETHCS HE MCH-
e TBOX CIOPITHEHUX MiX c000r0 OioreorneHo3iB, HaOi-
JBIIO0 — TPUPOAHUN TEPUTOPiaTbHUN KOMIUICKC, SKHMA
3a po3MipaMH He TMepeBHIIye (i3uKo-reorpadiaHOro
oxpyry. Ilpuknanamu maHAmLAQTHAX €KOCHUCTEM € HEBE-
TuKi piukoBi Oaceitam abo yacTWHH OacelHIB BEITHUKUX
piK, TIpchKUX XpeOTiB abo TipChKUX CXHIB, (hi3HUKO-
reorpagiyHuX a00 reo00TaHIYHUX PaloHIB TOLIO.
biozceoyenosu — KOHKpETHI €KOCUCTEMH, TIPOCTOPOBI PO-
3MIpH SIKUX 30IraloThesl 3 MEXKaMH JIUITHKYA 3eMHOI TIOBEp-
XHI 3 O/IHAKOBUMH IPYHTOBHUMH, T'1JIPOJIOTIYHUMH Ta KiliMa-
THYHUMH YMOBaMHM, BKPUTOI CIODIIHEHUM POCIUHHHM
TIOKPHBOM, IO XapaKTEPH3YeThCS ONHOTHIHUMHU B3a€EMO-
BITHOIICHHSAMH MK yciMa XMBHMH OpraHi3MaMH Ta 30B-
HIIHIM cepepoBumieM. TobTo, OioreomeHos = OioreHo3 +
6iorom; ne, GioreHo3 — me (iTOIEHO3, 300IeH03, MiKOIle-
HO3 1 MiKpPOIICHO3 pa30M; 0i0TOI — MPUPOIHUH OTHOPITHUI
JKUTTEBUHN TIPOCTIip, KOTpUH 3aceneHnid OiomeHo30M. bazo-
BUM 0JIOKOM (MiZICUCTEMO0) 6i0reoneHo3y € (hiTOIeHO3.

Couianbna esotloyisa OB’ s3aHa 3 MOSIBOIO 1 AisIBHIC-
TIO JIOJMHU (@HTPOMOTEHE30M) Ha Halmii ruiaHerti. EBo-
JIFOLLIS JTFOJIMHY HEe3BHYaliHa 1 He BKJIAaJaeThcsl B Oloyoriv-
HI Mexi, okpecieHi Teopieto Y. Jlapsina. Ha BinmiHy Big
TBapHH JIOAWHA: 1) HE MPHCTOCOBYETHCA 10 MPUPOIH,
BiTOKPEMITIOETRCS Bif HEi. 3Hapsas mpari, pi3Hi BUAH
30poi, BOrOHb, OJAT, CHHTE3 HOBHX PEYOBHH, IO HE ic-
HYIOTH B IIPHUPOIi, T0OyBaHHSI KOPUCHHUX KOTIAIHH Ta 1H. —
e Ti mpuilomMH, 3a AOTIOMOTH SKHX BOHA BUOKPEMITIOETH-
Csl 13 HaBKOJIMIITHBOTO IIPHPOIHOTO CEPEIOBHUINA, CTBOPIOE
BJIACHE MITYYHE; 2) JI0JMHA BOUBAE JIIOANHY, TOOTO 3are-
pedye CBOJIIOLIAHUA 3aKOH O10JIOTIYHOTO BH)KHMBaHHSI
BUJly — BHYTPIIIHbOBUIOBE 3HUILECHHS y MPUPOJI HEIOLI-
JbHE, e, (AKTUYHO, CAMO3HMIICHHS; 3) 3 YCIX JKHBHX
icToT 3emiTi TITBKM JIFOIMHA 3aJIUIIIac mcis cebe XiMidHe,
GbizuuHe «CMITTSI», 10 3a0pyIHIOE JOBKILIS (Y TPUPO/II
BCE MOTIMHAETHCA 1 TpaHC(HOPMYEThCS B TPODiUHIX JTaH-
ILIOTax), 3HUIIYE BIIACHE CEPEIOBHINE ICHYBAHHS, BIACHY
eKoJIoTiyHy Himry. OTxe, 3aJHIIa€ThCs BIAKPUTAM 3allH-
TaHHA. «SIKIIO JIOJMHA € YaCTHHOIO NPHPOIH, TO YOMY
YaCcTHHA 3HUILYE Hiae?».

CorianpHa €BOJIOIIS MPOIOBXKYETHCS Y BUTISIL TI0-
0anbHOI EKOJIOTIYHOT KpH3H, CTBOPCHHS TeXHOChEepH.
AHTpoONOreHHHI BIUIMB Ha Olocdepy NPHUBOIUTH 110 He-
3BOPOTHHX IPOLECIB, — 3HWXKYEThCS ii Oiomaca, 3MiHIO-
€THCSI XapaKTep aKyMyJIsiiii COHSYHOI eHeprii B MmoBepX-
HEBHX OOOJIOHKaxX IIAHETH, 3MEHINYEThCS OioyioTiuHe i
naHqmadTHE PI3HOMAHITTS Ta iH. AJlle eKOJOTiuHI Tpo-
6neMu — 11e Tpo0IeMH JIOUHY, a He npupoau. Lle okpe-
Ma TeMa 100 MOOYIOBH MOJENTI KOCBOIIOIIIHOTO iCHY-
BaHHS CHCTEMH «CyCHUIBCTBO-Oiocdepay, KOJIHM JIFOACTBO
HaBUYUTHCS 3aJIOBOJILHATH CBOI COLIaIbHO-€KOHOMIYHI
3abaraHku B Mexxax OydepHoi emHOCTI Giochepu.

BucHoBku. YTBOpeHH: pizHUX (hopM opranizamii exo-
CHUCTEM, iX EBOJIONiS OOYMOBJIEHI KOOIEPATHUBHOIO IIEIO
TPBOX CKJIAJOBUX: 1) )KMBOi Matepii, sSika €BOJIIOMIOHYE; 2)
a0iOTHYHNX KOMIIOHEHTIB €KOCHCTEM, II0 CaMOOpraHi3y-
IOThCS; 3) BUTBHOI €Heprii eKocucTeM. lepapxiuHa CTpyK-
Typa exocucteM 3emii: 6iocdepa — Giomu — maHAMAPT-
Hi €KOCHUCTEMH — 010reoLEeHO03U; 0a30BOK TAKCOHOMIU-
HOIO ojauHHMIEI iepapxii € Oioreomeno3 (6iore-
HO3+06ioTom). Mo3aidHicTh Oi0IEHO3IB 00YMOBIIOIOTH MiK-
poexocucTeMH (Tapieny, CuHysii, KoHcop1ii); X BUKOpHC-
TOBYIOTH IS KapTyBaHHSA 00 €KTIB MPUPOZOOXOPOHHOTO,



peKpeariitHoro, caHiTapHO-Tiri€eHiYHOTO 3Ha4YeHHs. Exocu-
cTeMa — (pakTaibHa CTPYKTypa — Ma€ BIACTHUBOCTI caMo-
moAi0HOCTI, TOOTO CKIagaeThesl 3 (PparMeHTiB, CTPYKTYp-
HHUH MOTHB SKUX (TIPOLYLECHTH, KOHCYMEHTH, PEIYLICHTH)
MIOBTOPIOEThCA TIpH 3MiHI MacmTady. B exocucremi inmu-

BillyallbHI XapaKTePUCTHKU CKJIAZOBUX Y3TOJDKYIOTBHCS
MIOMIDK CO00I0; BHIIAAIHHS OJHOIO 3 JIAHIJOTIB CHCTEMU
3MIHIOE CTPYKTYpY 1 (pyHKUii iHIINX; TpH BTpaTi CBOIX
eJIEMEHTIB eKocucTeMa (GOpMYe iHII 3B’SI3KH, CTAE EKOJIO-
T19HO HOBMM IPHPOIHUM YTBOPEHHSM.
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Rudyshyn S.D. The evolution of ecosystems in the context of modern naturalistic world view

Abstract. There is no single, generally accepted and scientifically backed model for the evolution of ecosystems. Each of the existing
models bears temporary character. The formation of various forms of ecosystems and their evolution are caused by three main fac-
tors, which are: 1) the living matter which evolves; 2) abiotic — self-organizing components — of ecosystems; 3) free energy of the
ecosystems. The hierarchical structure of Earth's ecosystems is: Biosphere, biomes, landscape ecosystems, biogeocoenoses. The basic
taxonomic unit of this hierarchy is the biogeocoenosis (biocenosis + biotope). In the ecosystem the features of the different compo-
nents exist in mutual connection and balance. If one of the chain components is lost, it changes the function and structure of all the
others.

Keywords: scientific world model; geochronology and evolution of the Earth; organization, functioning and evolution of ecosystems

Pymummn C.JI. DBoTIOIMS IKOCHCTEM B KOHTEKCTe COBPEMEeHHOii ecTeCTBEeHHOHAYYHOIl KapTHHBI MHpPa

AnHoTtamusi. Ha cymectByer eanHoit oOiienpu3HaHHON MOJIENH BOJIOLMH 3KOCUCTEM; KaXK1asi e Hay4dHasl BEPCUsl HOCUT BPEMEH-
HBI xapakTep. OOpa3oBaHUe pa3IMIHBIX (JOPM OPraHU3ALUH SKOCHCTEM, UX 3BOJIOLUS OO0YCIOBICHEI KOOIEPAaTUBHON JEHCTBHEM
TpeX COCTAaBISIONIMX: 1) KUBOH MaTepHu, KOTOpask HBOJIOLHOHUPYET; 2) CaMOOPTaHU3YIOIIUXCSl AOMOTHYECKHX KOMIIOHEHTOB 9KO-
cucreM; 3) cBOOOAHOH 3HEpruu ’KkocucteM. Vepapxudeckas CTpyKTypa sKocucTeM 3emiti: Ouocdepa — OHOMBI — JaHAMAQTHBIE
9KOCHUCTEMBI — OMOTEOIeHO3bI; 0a30BOI TAKCOHOMHYECKON EIMHUICH UepapXuu sBIsETCs OnoreoreHo3 (omoreHo3 + 6uortom). B
9KOCHCTEME MHANBHIYalIbHbIC XapaKTEPUCTUKH COCTABILIIOLIMX COTJIACYIOTCS MEXAY coOOM; BhIMAJeHUE OHOM U3 Ieneil CHCTeMBbI
U3MEHSIET CTPYKTYPY ¥ GYHKINH IPYTHUX.

Knwouesvie cnosa: nayunas kapmuna mupa,; mooenu; 2e0XpoHoI02us 2600y 3eMau, opeanusayus, QyHKYUoHUposanue u 360io-
Yus IKocUcmem
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3MiHM FrOPMOHAJILHOI AKTHBHOCTI Ta 0ioXiMiuHi mepe0y10BU KOPH HATHUPHUKOBUX 327103 HA TJIi
PO3BHTKY eKCIIePUMEHTATBHOI0 HYKPOBOIo AiadeTy y IIypiB pi3HMX BiKOBUX Ipyn
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Anorauis: CTaTTs NpUCBIYCHA BUBYCHHIO OCOOIMBOCTEH CTaHY IPOOKCHAAHTHO-aHTUOKCHIAHTHOI CHCTEMH B KOPi HaIHUPHUKOBUX
3aJ03 Ta JOCTIDKEHHIO BMIiCTYy KOPTH30Jy B IUIa3Mi KpOBi IIypiB pi3HUX BIKOBHX TPYH Ta Ha TJIi PO3BUTKY €KCIIEPUMEHTAIBHOTO
LyKpOBOTO AiabeTy. BusBieHi BiKOBI 0COOIMBOCTI TOBENH, IO i3 BIKOM BiOyBaeThCcsS HApOCTAHHS MPOLECIB NEPOKCUAALIT IpU O1-
HOYaCHOMY 3HIDKCHH1 aKTHBHOCTI aHTHOKCHIAHTHHX ()EPMEHTIB y TBapHH HAHCTapLIOro BiKy, a TaKOXX BCTAHOBICHO IIOCTOBipHE
3pOCTaHHS BMICTY KOpPTH301y. LlyKpoBHil qiabeT MOCHIIIoe MPoIecH NepoKCHAALIil IPU OHOYACHOMY 3HIKEHHI aKTUBHOCTI (hepMeH-
TiB aHTHOKCU/IAHTHOTO 3aXUCTy. 3pOCTaHHS BUIbHOPAJUKAIBHAX MPOLECIB i 301IbIICHHS PiBHS KOPTH30JY Y IIypiB CTapuIOl BIKOBOT
IPYIH, OCOOINBO Ha TJIi PO3BUTKY IIyKPOBOTO JiabeTy, BKa3yOTh HAa MOJJIMBI IPUYMHH TIPHIIBUAIICHOTO CTapiHHA Ta AereHeparil 3

BIKOM.

Knruoei cnosa: nepexiche oKUCHeHHA 1inidie, AHMUOKCUOAHMHUL 3AXUCTH, KOPMU3ZOL

Beryn. IlocriiiHicTh piBHS TJIOKO3U B KPOBI — BaKIMBa
YMOBa MiAITPUMAaHH HOPMAaJBbHOI XKHUTTEIISIIBHOCTI Opra-
Hi3My. HopMoriikeMist € pe3ynbTatoM y3romkeHoi pobo-
TH HEPBOBOT CUCTEMH, TOPMOHIB 1 mevinku [1].

Kopotknuii orsusig my6aikaniii mo Temi. [{ykposuit mi-
abeT 3a3BHYal PO3MIIANAETHCS SIK BAXKKE METaOONIIYHE
3aXBOPIOBAHHS, SIKE ITOB'A3aHO i3 MOPYIICHHSAM YCiX BUIIB
oOminy. IlpoBigHa pose B IIbOMY HAJICKHUTHh HacaMmIiepesn
KIITHHAM NEYiHKH, SIKi BiATBOPIOIOTH BEUKUH HaIHIIOK
[JIIOKO3M 1 OeTa-KIIITHHAM MiJUUTYHKOBOI 3aJio3H, SIKi
MPOAYKYIOTh 1HCYJIIH 1 MOIIKOKEHHS SIKUX, B KIHIIEBOMY
pe3yJIbTaTi, IPUBOIUTH 10 MOCTYIOBUX 3MiH Y BCiX MeTa-
OOJIIYHUX 1 TPAHCIOPTHUX TIpolecax, sSKi NPUIIMaIOTh
y4acTh B 0OMiHi riroko3u B oprauismi [3,7]. IIpu miaGeri
PO3BUBAETHCS OKUCIIOBAIbHUM CTPEC, SIKUM BUKJIUKAETh-
Cs BUTBHIMH KHCHEBUMH pamukanamu. Y xBopux LIJ]
PI3KO TIOTIpPIIYIOTHCS AaHTHOKHCIIOBAIBHI BJIACTHBOCTI
KpOBi, TPH EKCHEPUMEHTATBHOMY Mdia0eTi 3HIKYETHCS
AKTHBHICTb AHTHOKHCIIIOBAILHOTO 3aXHCTy B TKaHMHax
IIypiB I MUIIEH, aKTUBYETHCS TIEPEKUCHE OKMCHEHHS JIi-
migiB B MO3Ky, mediHili, HUpKax i kposi [2]. B ymoBax
MOPYIICHHS BYTJIEBOJHEBOrO0 OOMiHY BHHHMKa€e «MeTabo-
JIYHUH CTpecy, SIKMH aKTHBYE TiloTajaMo-rinodizapHo -
HAJHUPHUKOBY CHUCTEMY OpraHi3My 3 METOI0 ajamnTarfii.
KopTukocrepoinu MaroTh HaA3BUYailHO IUPOKUM CHIEKTP
i, KOHTPOJIIOIOYH MPOIIECH PO3BUTKY 1 ArdepeHItitoBaH-
HS KJITHH, PETYJIOIOTh KIITHHHY mpoJjidepanito, 3MiHA
MeTaboJli3My Ta PO3BUTOK HEWPOEHIOKPUHHHUX MoIupi-
Kalliid, 10 JO3BOJIIE OpraHi3My BIANOBIZAaTH Ha CTpec
aJIeKBaTHUM YMHOM Ta aJlallTyBaTHCh JI0 YMOB iCHYBaHHS
[5,6]. Hacnizkom Takoi amanrauii € 3pocTaHHs PiBHS KO-
TH30I1y, SIKHH CTa€ MPUYMHOIO I1ie OIIBIIOT rineprilikemii,
aTepockiiepo3y cyauH. [ligBuieHa mpoayKilis KOPTU30TY
MPUBOJMTH 10 PO3BUTKY ayTOIMYHHHX HPOLECIB B €HJIO-
Temii cynuH, 301bITye BMICT B KPOBI JIIMOMPOTEi{HIB HU-
3bKOi mIimbHOCTI, TOKCHYHUX TpoaykTiB ITOJI. ITomko-
JOKEHHSI €HI0TENII0 CYyauH iX AucyHKIisS CIpHsi€ PO3BH-
TKY TilIeppeaKTUBHOCTI Cy/IHH i Ba3oKHCTpHKIIil [3,7,8].

3 BIKOM 3MIHIOETBCS XapakTep BUIbHOPAJNKAIBHUX
NPOLIECIB, CTaH CYAMH, 1110, OE€3YMOBHO, BIUIMBA€E HAa 3pOC-

TaHHs TPOLIECIB MEPEKUCHOTO OKUCHEHHS Ta 3HMKCHHS
AKTUBHOCTI ()epMEHTIB aHTHOKCHIAHTHOrO 3axucty [7,8,9].
MeTo10 aHOTO MOCHTIKCHHS OyJ0 — BCTAHOBUTH OCO0-
JTMBOCTI BIKOBOI peakiii HaAHUPHUKOBOI CHCTEMH MpHU
CTapiHHI Ta Ha TIIi pO3BUTKY I[yKPOBOTO 1iabeTy.
Marepianu Tta mMeroau: JocmipkeHHS MPOBEICHO HA
HENHIMHIX 7Ta00paTOpPHUX MIypax-CaMIlIX OMHO (MoJomi
TBapUHMU), T ATUMICIIHOTO (IOPOCIi TBAPHHH) Ta BiCIMHA-
IIATAMICSIHOTO (CTapi TBapWHH) BIKY Ta Y TBapHH i3 eKc-
HNEePUMEHTAILHUM LYKpOBUM Jiabetom. Jljisi BiATBOpEHHs
ykposoro miadery (IIJI) 2 Tumy 3a metogom A.M. Viibs-
HoBa 1 10.A. TapacoBa BUKOPHCTOBYBAJIM MPOTaMiH CYJIb-
¢ar, sKuii BBOAWIM BHYTPIIIHBOM'si3eBO (B/M) 103010 1
MM/KT 2 pa3u Ha jeHb npotarom 14 ni6. HagHupHuKOBI
3aJI03M IIBUJIKO BUIMAIIM Ha XOJIOAI, (PiIKCYyBaJIU B PiIKOMY
asori. st mocmimkeHHs 3a0upand e Kopy HaIHUPHU-
KiB. HaBaxkm romoreHi3yBamu B oxoyiomkeHomy Tpuc-
HCIl 6ydepi (pH — 7,4). B oTpumaHix roMoreHaTax BHU3Ha-
Yauu JOCHIPKYBaHI ITOKa3HUKHA. BUBUYCHHS TPOIECIB OK-
cuialii NPOBOAWIM IO BHU3HAYECHHIO BMICTY HPOAYKTIB
nepekucHoro okucHenHs imigie  (ITOJI):  nmieHoBuX
koHtoratiB (JIK) Ta manonoBoro anbueriny (MA). AKTuB-
HIiCTh (epMEHTIB aHTHOKCHIaHTHOTrO 3axucty (AO3) omwi-
HIOBAJIM 110 aKTUBHOCTI (DEPMEHTIB: CYNEPOKCHIMCMYTa31
(CON), xaranasu (KT), ryrarionnepokcuaasu (I'TI0) [4].
Jnst BU3HAYEHHST aKTUBHOCTI TIIOKOKOPTUKOINIB BH3HAYa-
JM BMICT KOPTH30JIy B TUIa3Mi KPOBI MiAJOCIITHUX TBApHH
Habopamu dipmu «XbloMen». TBapHH AeKaniTyBalIH 3 10-
TPUMaHHSIM TIpaBWJ eBTaHa3ii. KpoB 30upanu B LeHTpH-
¢yxHi npobipku. IIpoBogwnu neHTpudyryBaHHs HpoTs-
rom 20 xBuiauH. KoHIeHTpalilo KOpTH30Jy BUpaXkaid B
HMOJIL/N Ta3Mu. ExcriepuMeHTanbHI BTpy4YaHHs Ta €BTa-
Ha3isg TBapUH MMPOBOJIUIIACS 3 JIOTPUMAHHSIM MIKHAPOJHUX
MIPUHIMTIB €BPONEHChKOT KOHBEHINII PO 3aXKUCT XpeOeT-
HUX TBAapHH, sIKI BUKOPHCTOBYIOTHCS IJIsl €KCIIEpHMEHTa-
JBHUX Ta 1HIMX HaykoBuX Imineil (CtpacOypr, 1985), yx-
Banu Ilepmioro HarioHampHOTO KOHTpecy 3 Oioetnkn (Ku-
B, 2000). CTaTUCTHYHE OIpPAIIOBAHHS OTPUMAHUX PE3YITb-
TaTiB MPOBOAMJIM 3a JIONIOMOIOI0 TPHUKIIAJHHUX IpOrpam
"Statistica 6.0" Ta "SPSS 13". [IpoBomwin po3paxyHOK



HACTYITHHUX CTaTUCTHYHHX TOKA3HHKIB: CEPEIHIO aprU(mMe-
THYHY, CEPeIHbOKBAJPATHYHE BIIXWICHHS, CTAaHIAPTHY
MOXHOKY cepenHboi aprudmeTraHoi. s OIiHKH BiAMiHHO-
CTe! cepenHiX BEeNWYMH IPH HOPMAIIBHOMY XapakTepi po3-
MOJITy BHOIPKOBHX CYKYITHOCTEH BUKOPHCTOBYBAIIN Tapa-
MetpuyaHHi t-KpuTepid CteiogeHTa. CTAaTHCTUYHO BipOTif-
HUMH BBakas 3Miau npu p < 0,05.

Pe3ysabTaTH Ta ix 00roBopeHHsi: AHali3 cTaHy iHTE€H-
CUBHOCTI JIINIONIEPOKCUIALIIT Ta aHTHOKCHIAHTHOTO 3aXHUC-
Ty B KOpi HaJHUPHHKOBHUX 3aJI03 Ta BMICT KOPTH30JIy B
u1a3Mi KpoBi LIypiB 3 IYKPOBUM JiabeToM i 6e3 y TBapuH
PI3HMX BIKOBHX I'PYIl BUIVISAA€ HACTYITHUM YHHOM.

Hami ocnmijpkeHHs: BCTAHOBUITH JTOCTOBIPHE 3pOCTaHHS
PIBHS KOPTH30IIY i3 BIKOM Ta 3HaYHE HOTO HAPOCTAHHA MPHU
PO3BHTKY E€KCIIEpUMEHTAJIBHOTO ITyKpoBOTO miabery. Tak,
Y MOJIOZIMX TBapuH Oe3 1iabeTy piBeHb KOPTH30IIY B TUIA3Mi
KpoBi ckianaB 5,67+0,23 MKMOJB/J, y JOPOCIHX i CTapuX
TBAapUH pPiBEHb KOPTU30JIy MaB TCHICHIIIO J0 HAPOCTaHHS
no 7,28+0,41 mxmons/n 1 7,96+0,14 MKMOJIB/T, BiAIOBIA-
HO. B mma3mi kpoBi HIypiB i3 [ia0eTOM PiBEHb KOPTH30ITY
3HAYHO 3POCTaB: Y MOJIOJMX TBapHH BiH IiJBUIIYBaBCS B
3,1 pa3u, y nopocnux B 2,9 pasu, y cTapux TBapHH PiBeHb
KOPTH30Jly 3aJIMIIaBCi BHIIUM HOpMU B 1,9 paszu. 3poc-
TaHHS PIBHA KOPTU30JIy MMOBIPHO CTAJI0 NMPUYUHOIO IIE
Oi1bIIO] rimepriikeMii 1 HapOCTaHHS MPOLECIB MEPEKUCHO-
T'O OKMCHCHHS JIIIIIB IIPH OXHOYACHOMY 3HIDKCHHI aKTHB-
HOCTi ()epMEHTIB aHTHOKCHIAHTHOTO 3aXHUCTY.

PiBeHpP TPOAYKTIB TEPEKHCHOTO OKWUCHEHHS IIIiIiB
3pOCTaB y CTapuX TBapHH Oe3 miadery. Y OTHOMICSIHHUX
Ta I’ ITAMICSYHAX TBapuH piBeHb JIK ckiaB BiAmoBigHO
10,43+0,15 amouns/mr 6inka ta 11,02+0,05 aMoas/MT 011-
Ka. Y CTapux TBapHH BiIMIUYE€HO HApOCTAHHS IMPOMYKTIB
minonpeokcunarii K B 2,1 pa3u, a MA 3pocraB 10
9,23+0,15 umoss/Mr Oisika npu 4,5+0,25 HMOIB/MT OiNka
ta 5,2+0,17 HMONB/MT OiNKa y MOJIOAMX 1 CTAPUX TBAPHH
BIZIMOBIIHO. Y CTapuXx TBapHH I10 3PIBHSHHIO i3 JOPOCIH-
MH BiIMIiYeHI HIKYi IMOKa3HUKU aKTHBHOCTI (pepMEHTIB
AQHTHOKCHJIAQHTHOIO 3aXUCTY. PiBeHb CymepkcuamIucMyTa-

3u y Mojonux TBapuH OyB 8,01+0,21 on/xB-Mr Oinka. Y
nopociux piBenbs COJl 3poctaB B 1,5 pa3m, a y crapux
3HMmKYBaBcs 10 7,06+£0,21 on/xB-mr Oinka. PiBeHp kaTa-
Ja3M Yy MOJIOAMX 1 JOPOCIHX TBapHH OYB MPaKTUYHO OJI-
HakoBuii 3,06+0,01 mxmone/xB-Mr Oinka Ta 2,92+0,04
MKMOJIB/XB-MT' Oifka. Y cTapux TBapWH PiBEHb KaTamxa3u
3HMXKYBaBcsA B 1,2 pasu.

LlykpoBuii niabeT BUKIMKAae pi3Ke HAPOCTAHHS PIiBHS
MPOJIYKTIB NEPEKUCHOTO OKUCHEHHS JIMIIB Y BCIX BIKOBHX
rpynax. ¥ MOJIOZMX TBapHH 3 €KCIIEPUMEHTAILHUM I[yKPO-
BuM aiaderom (ELJ]) pisens JIK ta MA 3poctaB B 2,6 Ta
2,8 pasiB BiznoBimHo. Y crapux tBapuH 3 (ELJ]) piBens
JK 3pocraB B 3 pasu, a MA pmocsraB piBasa 12,2+0,17
HMOIB/MT Oika. [ligsrmenns piBas npoxykris [TOJ] Bin-
OyBaJIOCh Ha TJi 3HIKCHHS aKTHBHOCTI (pepMeHTIB aHTHO-
KCHIAHTHOro 3axucty y TBapuH 3 ELJI, Tak y Momomux
TBapuH 3 aktuBHiCTE CO/] Ta KaTanmasu 3HIWKyBajach B 2,3
Ta 1,5 pa3iB BiIMOBIAHO, y TOPOCINX Ta CTAPUX TBAPHH I
TeHaeHwis 30epiranack 1 piens CO/l Ta karanasu y cra-
PHIX TBapuH 3HIDKYBaBcs B 3 Ta 2,3 pa3u BiINOBIIHO.

OtpuMaHi J1aHi 103BOJISIOTH 3pOOUTH TE€BHI BUCHOBKH: 3
BIKOM HapOCTalOTh IMpPOLECH IIEPOKCHUIALI] MPU OJHOYAC-
HOMY 3HWKEHHI aKTUBHOCTI (DepMEHTIB aHTHOKCHaHTHOTO
3aXUCTy, Y TBApHH HaCTapIIol BIKOBOI IPyNM BTPAYaeThes
piBHOBara MiXk IIMMH TIpoIIecaMu B Oik TepeBakaHHs TPO-
LleCiB TEepOKCHIamNii, a EKCHEPUMEHTAIBHUN ITyKpOBHH
niabeT JUIIe MOCHITIOBAB MPOIIECH JIIMOMEPOKCHIAIIIT; CTa-
piHEsA MoanQikye OiOXIMIYHI TPOIECH B CTOPOHY HapoOC-
TaHHS MPOAYKTIB MEPEKUCHOTO OKMCHEHHS JIMIIIB i 3HH-
JKEHHsI aKTUBHOCTI ()epMEHTIB aHTHOKCHIAHTHOTO 3aXHC-
TY; CYTTEBE 3pOCTaHHS PIBHS KOPTH30Jy Y TBapUH 3 EKCIIe-
PYMEHTAJIBHUM I[yKpPOBUM JiabeToM OyJI0 HMPHYMHOIO Ti-
neprilikeMii Ta HOrIMOJIEHHS ITPOLIECiB MIEPOKCUIALITL.

OTpuMaHi 3aKOHOMIPHOCTI CIIPSIMOBYIOTh HAIlly yBary
Ha POJIb HATHUPHUKOBHX 3aJI03 Y PEryJsiiii piBHS TIIFOKO-
3M 32 YMOB PO3BUTKY €KCHEPHMEHTAIBHOTO I[yKPOBOTO
niabeTy y TBapHH Pi3HUX BIKOBUX IPYII i TUKTYIOTh HEOO-
X1IHICTB MMOJAIBIINX JOCHTIKEHD.
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Tymofijchuk I.R., Anochina S.V., Kuznijstova O.V., Boshtan S.V., Semenenko S.B., Slobodijan X.V.
Changes of hormonal activity and biochemical reorganizations of a cortex of adrenal glands on a background of development
of an experimental diabetes at rats of different age groups
Abstract. The work is dedicated to researching of features of a condition peroxidation - antioxidant systems in the adrenal gland of
rats and the level of hydrocortisone in plasma of blood of different age groups. Are established age and the region features have
proved, that with the age the products of lipid peroxidation are increased and the antioxidant enzymes protection are decreased at
simultaneous at animals of the senior age group and the level of hydrocortisone at animals of the senior age group tended to increase.
The diabetes strengthens processes of lipid peroxidation at simultaneous decrease in activity of antioxidant enzymes protection. In-
crease of a level of peroxidation processes and increase in a level of hydrocortisone at rats of the senior age group specify the possi-
ble reasons of the degeneration of cells with years.

Keywords: the products of lipid peroxidation, the antioxidant enzymes protection, hydrocortisone

Tumodpuiiuyx U.P., Anoxuna C.U., Kyznenosa O.B., bomran C.B., Cemenenko C.B., Ciio0oasH K.B.
H3menenust ropMOHAIBHONH AKTHBHOCTH M OMOXHMHMYECKHE MepPecTPoiiki KOpbl HAANMOYEeYHHKOB Ha (hOHe Pa3BUTHS IKCIe-
PHUMEHTAJIBHOI0 CAXapHOTo AMadeTa y KPbIC Pa3HBIX BO3PACTHBIX IPYNII
Annortamusi: CTaTbsl TOCBSIIEHAa U3YYSHUIO OCOOCHHOCTEI COCTOSHMS IPOOKUCHO-aHTHOKCUIAHTHOM CHCTEMBI B KOpEe HaJAro4ed-
HHUKOB M HCCIICIOBAHHIO COJIEPIKAHUS KOPTU30JIA B IIa3Me KPOBH KPBIC Pa3HBIX BO3PACTHBIX IPYII Ha ()OHE Pa3BUTHUS EKCIIEPUMEH-
TaJbHOTO CAaXapHOro auadera. BhIABICHO, 4TO ¢ BO3PACTOM IPOMCXOIUT HAPOCTAHHE IPOLECCOB MEPOKCHIAIMH IPH OJHOBPEMEH-
HOM CHW)KCHHH aKTHMBHOCTH aHTHOKCHAAHTHUX (D)EPMEHTOB y )KUBOTHBIX CTapOH BO3PACTHOM IPYIIIBI,  TAKKE BBISBICHO OCTOBEP-
HOE BO3pacTaHHe YpOBHS KOPTH 30ia. CaxapHblil THabeT yCHIMBAET MPOLECCH MEPOKCUIAIMHU TIPH OJJHOBPEMEHHOM CHIKEHHH aK-
THUBHOCTH ()ePMEHTOB aHTHOKCHIAHTHOMW 3alMTH. Bo3pacTaHue cBOOOTHOPAAUKAIBHBIX POIIECCOB U YBEIMYCHUE YPOBHS KOPTU30-
JIa 'y KpbIC CTapoil BO3pacTHOM TpyIIbl, 0COOEHHO Ha (JOHE pa3BUTHS SKCHEPUMEHTAIBHOIO CaXapHOTro AMadeTa yKa3blBalOT Ha BO3-
MOYKHBIE PUYUHBI YCKOPEHHOTO CTAPEHUS U JIeTeHEePAIU C BO3PACTOM.

Knrouesnle cnosa: nepexucnoe oxucienie 1unuoos, AHMUOKCUOAHMHAS 3auuma, KOPmu3oi



Yepuenko-Kypazina H.I1.
InauBinyaabHi peakiii reMoAUHAMIKH rOJI0BHOI0 MO3KY Ta peryJsimii cepueBoro puTtMmy
NPH PO3YyMOBIH AiATbHOCTI 3 HU3bKOI0 IIBUAKOCTIO Npe1’ABJIeHHs iHpopmamii

Yepuenko-Kypaeina Hamania I[laenisna, kanouoam 6i0102i4HUX HAYK, CAPUIULL BUKIA0AY
Hayko8o-0ocaionutl incmumym ¢isionozii imeni M. Bocoeo
Yepracvkuil nayionanvuuii ynigepcumem imeni b. Xuenvnuyvkozo, m. Yepkacu, Yxpaina

AHoTamisi. Y rpynax oOCTeXyBaHHX 3 BHCOKOIO, CEPEIHBOIO Ta HU3BKOIO (DYHKIIOHAIBPHOIO PYXJIMBICTIO HEPBOBHX IPOIECIB
(®PHII) mpu po3yMoBiii IisUTbHOCTI Ha HU3bKIN MIBUAKOCTI Mpe’siBICHHs Uil audepeHuitoBanHs i nepepodku indopmarii goci-
JOKYBaJM peakuii reMoauHaMiku rojgoHoro Mo3ky (I'TM), Bapiabensrocti (BCP) i xBunboBoi ctpykrypu (XCCP) ceprieBoro pur-
My. BUSBIIM TpU THIIN 1HOWBITYaTbHUX PeakIii, fki 3Haxoaumucs y 3anexnocti Big @PHII. J{ns 6inpimocti ocib 3 Huspkoro GPHIIT
OyB XapakTepHHH 'rimeppeakTUBHHU" THII 3a0€3MEUEHHS PO3YMOBOI MiSUIBHOCTI, IO CYNPOBOIKYBABCS BHPAKCHOIO AKTHUBALIEIO
BCP ta XCCP i He3HauHot0 peakuieto ['TM. Ipyruii Tun - "rinopeakTuBHUM" BUpi3HABCS He3sHaYHUME 3MiHamu [TM 1 BiacyTHiCTIO
komneHcatopaux 3MiH BCP Ta XCCP, mo 6yB 3apeectpoBanuii y Gursmocti oci6 3 Bucokoro GPHII. Tperiii - "HopMopeakTHBHUHA"
XapaKTepHu3yBaBCs ONTHMAIIBLHOIO Ta y3ropkeHoto B3aemoxmiero 3MiH I'TM i BCP ta XCCP i 6yB BusiBnenuii y 31% obcTexyBaHuX 3
HU3BKOI0, 53% - cepennboio Ta 34% Bucokoio GPHII. Pesynpraté H03BOMISIOTE HIPOrHO3YBATH IHIMBITyallbHI TEMOAWHAMIUHI peak-
il TOJOBHOTO MO3KY Ta PETYILLil cepleBOro PUTMYy B yMOBaxX iH(pOpMamifHMX HAaBaHTaKEHb 3 ypaxXyBaHHAM iHIUBiTyaJbHO-
TUTNOJOTIYHHX BIACTHBOCTEH BUIIMX BiAIiNIB IICHTPAIbHOI HEPBOBOI CHUCTEMH.

Knruogi cnosa: posymosa disnvHicmo, nepepobka ingopmayii, hyHKYioOHANIbHA PYXIUSICIb HEPEOBUX NPOYeCis, eapiabenbHicmb

Ma xeunb068a CMpyKmypa cepyegozo pummy, yepeopanbra 2eMoOuHamiKa

Beryn. B ocranHiii yac y 3B°43Ky 3 iHTEHCH(IKAIIi€I0 OCBi-
TH Ta pO3yMOBOI Ipalli, 301IbIINIIACH 3aI[IKaBJICHICTh BUe-
HUX JI0 MPOOJIEMH OI[IHKH, KOPEKIIii 1 YIPaBJIiHHS PO3yMO-
BOIO Mparie3aTHicTio monei [7, 9, 10, 15, 18, 20, 23]. Ha-
KOIUYEHO 0arato JaHuX 1010 (GyHKLIOHAIBEHOI peopraHi-
3allii pi3HUX CHCTEM OpraHi3My, y TOMY YHCII i TOJIOBHOTO
MO3Ky, y JIIoAel mijJ yac po3ymoBoi misuibHOCTI [4, 12, 19,
21]. PesympTaTHl IMX OOCHIIKEHb CBiMYaTh MPO BHCOKY
¢dyHKIioHaNBbHY TIACTHYHICTE [ TM Ta peryIaTopHuX cuc-
TeM, aje IHOWBiOyalbHI MEXaHI3MH TiJl 9ac PO3yMOBOI
IUSUTBHOCTI TIOBHICTIO He po3KpuTi. HeoOXimHICTh BHBUYCH-
HSl IHAMBITyaJIbHAX OCOOJIMBOCTEH JIIOANHH UKTYETBCS SIK
CaMOI0 JIOTIiKOIO PO3BUTKY, TaK i HOTpeOaMu CyCITiIbCTRA.
Koporkuii orasn my6uikamiii mo Temi. HeronagHimMu
JIOCITIDKEHHSIMU JIOBEICHO, 110 XapaKTepHOK PHCOI0 B3a-
emonil "noanHa-cepeoBuIIe” € Te, 10 JII0JMHA BUCTYIAE
i aKTHBHOIO CTOPOHOIO, MOJICIIFOIOYN PI3HOMAHITHI CTpa-
Teril aganTarii, BAKOPUCTOBYIOUH SIK T€HETHYHO 3aKpirlie-
Hi, Tak 1 HaOyTiI MexaHi3Mu. J[oBeeHO, 110 OyIb-IKe TCHU-
XOEMOIIiiHe HaBaHTA)KEHHS 37aTHE 3a IEBHUX OOCTaBHH
MPU3BOUTH 10 MOPYIICHHS KPOBOOOIrY, OOMiHY pEUOBHH,
imyHopeakTuBHOcTi Tomo [16]. Bucoka indopmariiina
LIHHICTb JTAHUX, OJIEP>KaHNX 32 JOTIOMOT0I0 peoeHIedao-
rpadii, mMATBEpIPKEHA BCIEI0 TPAKTHKOK BUKOPHUCTAHHSI
IIFOTO METOXIy B KIIHIIll B YMOBax Iepe-OpoBacKyISPHIX
natosorii. IlepebpanbHa reMoHaMiKa pearye Ha He3Ha-
YHI 3MiHM aKTHBHOCTI TOJIOBHOTO MO3KY, 3a0e3Neuyroun
30epekeHHs iepapXii piBHIB yNpaBIiHHA (i310TOTIHHUMHU
¢yukiismu B opranizmi [6, 19]. Ilupokosizomi BCTaHOB-
neni tumu remoauHamiku [1]; [17]. Bomaenko H.I'., Cag-
4yeHko B.A., [TaxomoBoro JI.€. [5] Oyim BcTaHOBNCHI THIIN
TeMOIMHAMIKH Ha CTaHJapTHE HaBaHTaXXECHHsS (OPTOCTa3).
Bimowmi i Tumu Bereratuku [3, 11]. Ta un icHye 3B'130K Mix
TUIIAMU TEMOJIUHAMIKU 1 BETCTATHUKH 3 I1HIUBIIyalbHO-
THUIOJIOTIYHIMH BJIACTHBOCTSIMU BHUIIOT HEPBOBOT HisIEHO-
cTi? AJKe 1HIWBIITYaIbHO-THIIONOTIYHI BJIIACTUBOCTI Ma-
10Th TeHeTHuHy npupoxay. Koedimient XomprmHrepa amst
nux cranoButh 0.53-0.86 [9]. HeoOxiaHicTh Takux I0CITi-
JUKeHb OOyMOBJIGHA THM, II0 BWUBYCHHS 1HIAWMBITyabHO-
THITOJOTIYHHUX OCOOJIMBOCTEH BHUINMX BIIUTIB TOJIOBHOTO
MO3KY Yy BETeTaTUBHUX Ta TEMOJWHAMIYHUX PEaKINsIX i
3HAUCHHS iX B IUJICHATIPABJICHIA MOBEIIHIII B yMOBax pi3-

HOTO CTyIeHs iH(pOpPMAIlifHNX HaBaHTAXXCHb BIIKPHUBAE
IULIX IO PO3YMIHHS O10JIOTIYHHMX OCHOB IHIAMBIAYaJbHUX
BIZIMIHHOCTEH MiX JIFOABMH, PO3MIH(POBKU HEWpodiziono-
TYHUX MEXaHI3MIB CKIaJHHUX MCUXIYHUX SBHI Ta HE0O-
XiHE A1 Po3poOKH NPOQUIAKTUYHHX 3aCO0IB PO3BHTKY
PO3yMOBOi BTOMH 1 3aXBOpIOBaHb HEPBOBOI Ta CEpLEBO-
CYZIMHHOI CUCTEM.

Merta gocainkeHHs1 — 3°sICYBaTH POJb IHIUBITyalIbHO-
TUTIOJOTIYHUX BJIACTHBOCTEH BWIIUX BIAIUTIB IEHTPAJb-
HO1 HepBOBOi cucteMu y peakuisx [TM Ta perymsmii CP
IIPU PO3YMOBIH HiSNTEHOCTI HA HHU3BKil IIBUAKOCTI Tepe-
poOku iHpopMmarii.

Martepiann Ta meroau. Y 158 donoBikiB, Bikom 18-21
pik 3a mokasHukoM ®PHII Bu3Hauanu iHAMBITyaJbHO-
THIIOJIOTIYHI BJIACTHBOCTI HEPBOBOI CHUCTEMH Ta y CTaHi
CIIOKOIO 710 1 Mmij 4Yac nepepoOku iHdopmarlii Ha HU3bKIH
UIBHIKOCTI 1i mpea’siBieHHs oOmiHoBaau peakiii [TM,
BCP, XCCP, a TakoX peecTpyBaJM KUIbKICHI 1 SIKICHI
NOKa3HUKH PO3YMOBOT Ipale3jaTHOCTI.

Poszymosy npayezoammicme NiarHOCTYBaJM BIIPOIOBXK
30 xBwrH AuepeHIIIOBAaHASA Ta TepepoOKu iHpopMarii
Ha OJJHAKOBIH U BCIX 0OCTE)KYBAaHUX HHU3BKil ITBHIKOCTI
(70 mompasHuKiB 3a XBHIHHY). OOCTe)KyBaHHU MTOBHHCH
OyB IIBHAKO i TPaBIIHHO AU(EPEHIIIOBATH iH(POPMAIIIFO,
sKa CIIilyBalla y BUIAJIKOBOMY MOPSIKY, Y BUIIISi/II reoMe-
TpuaHuX Giryp. @PHII nociipKyBaad 32 METOAWKOIO
M.B. Makapenka [9] Ha KoMIT'T0TepHOMY KOMIUTEKCi «/lia-
THOCT-1» B peumi HaB’s3aHOTO pUTMY’ (ITOCTIHHO 3pOC-
Tarouye HaBaHTaxeHHA). KimpkicanMm moxasankom OPHIT
Oyria MakcuMaibHa IIBHJKICTD INPEI SBIEHHS IOIpa3HU-
KiB, Ha sIKili oOcTexyBaHMi poOuB He Oinbiue 5-5,5% mo-
MUJIOK.

BCP 1a XCCP nocnipKyBaiu 3 BUKOPHCTAHHSIM KOM-
m'rotepHoi nporpami ,,Caspico” [8]. IIpu ananizi BCP Bpa-
XOBYB&JIM 1 PEAKTUBIHICTh aBTOHOMHOI HEPBOBOI CHCTEMH
(IPAHC) sk BimHomreHus 3Hauenb LF/HF ta IN mig gac
pobotn 10 ¢doHOBUX 3Ha4YeHb. OCTaHHIA XapaKTepH3yBaB
PEaKIlifo CHCTEMHUX MeXaHi3miB perysiii [2]. Jua docui-
Ooicennst IT'M BUKOPHCTOBYBaIM KOMIT IOTEPU30BAHUMA
miarnoctuannii kommieke (ReoCom XAI) ta dponTOMAC-
toimaneHe (FM) po3sramntyBaHHS eJeKTpoziB. BuzHauanm
innekc peaktuBHocTi nepedpanbHux cynus (IPLIC), sxuit



po3paxoByBaiH BigHOIIEHHIM 3Ha4eHb JIKI mig gac Buko-
HaHHS po0OTH 10 cTaHy crokow [22]. OcranHiit xapakre-
pHU3yBaB peakiilo iHTpaKpaHiaJbHUX CYAWH OIOpY 1 perio-
HAPHOTO Ba30MOTOPHOTO PETYIISITOPHOTO MexaHizmy [13].

Cmamucmuyny o06pobKy Oanux TIPOBOIWINA B €IIEKT-
pornux Tabmuix “Excel-2003”, Statistica for Windows.
BukopucroByBanM mapaMeTpuyHi Ta HemapaMeTpH4Hi
METOJU CTATUCTUKH.

Pe3yabTaTn Ta 00ropopenHs. 3a nokazHukamu OPHIT
BCiX 00CTE)KYBaHMX MOAUIMIN Ha 3 TPYIH: 3 HU3BKUM, Ce-
penHiM Ta BUCOKMM 11 piBHeM. Bcei nociimpkysani 3a 30 xB.
nepepoOIsUIn OHAKOBY KUIbKiCTh iH(popMmanii — 2100 ¢i-
Typ 1 IOIMycKaim B cepemHboMy 56,845,03 moMmiok, 1o

nopiBHIOBaIO 2,7% Bifg 3aramsHOTO 00’eMy poboTi. OTxe,
PE3yIBTATUBHICTh PO3yMOBOI JisNTBHOCTI HA HU3BKIiH IIBH-
JIKOCTI TrepepoOku iHdopMarii He 3aexana B iHIUBITya-
JILHO-TUIONIOTIYHUX BiacTuBocteii BHJI. BcraHoBieHo,
10 aKTHBAISI TEMOAWHAMIYHUX PEaKIliii TOJIOBHOTO MO3KY
Ta MexaHi3miB peryiinii CP mizx gac po3yMoBOi HisiIbHOCTI
mo mepepoOIr iHpopMarlii 3HAXOMUTBCA B 3aJCHKHOCTI Bif
IHIUBITyaIbHO-THIIONOTIYHUX BiacTuBocteir BHJ[ oOcte-
JKyBaHUX. AHaJi3 KomIulekcy nokasnukiB ['TM ta BCP
JIO3BOJIMB OLIHUTH CTYIiHb HAPY)KEHHS 1 BUIUIUTH OCHO-
BHI BapiaHTH y4yacTi BEreTaTHBHUX MEXaHI3MiB peryJsusiuii y
3a0e3ne4YeHH] PO3yMOBOI AiSUILHOCTI Ha HU3BKIM IIBHIKOC-
Ti IepepoOku iHdopmarii (puc.l).

Puc. 1. 3minn (%) nokasaukis BCP Ta XCCP mig wac nepepoOku indopmanii BiTHOCHO (GoHY y 0Ci6 3 HU3bKOI0 — A Ta BUCOKOIO — b
@OPHIIL

Bugno, mo 3mian nokasaukie BCP ta XCCP obctexyBa-
HUX, mo Biapizusumucs piBHeM @DPHII, matote HacTymHI
ocobmuBocTti. [lo-miepime, MOpIBHSIHHSA pe3yibTaTiB I
TPYIH 3 HU3BKOIO 1 BECOKOor0 OPHII cBiquuTh Ha KOPHUCTH
Toro, mo 3minu 3HadeHr IN, AMO, SDNN, VLF, HF,
HF/LF ue 36iratotbest. [Ipu po3ymoBiii IisUTbHOCTI 3 HU3b-
KOO IIBHJIKICTIO Npe]’siBeHHs iHpopMallii 3a xapakrepu-
crukamu CP icTOTHUX BinMiHHOCTEW BiHOCHO (DOHY B
rpynax 3 pisHuM piBHem ®PPHII we Bussieno. IIpote B
cepeinHi Ta HAPHUKIHIN poOoTH y 0ci0 3 HI3bKo0 DOPHIT
BusiesieHi Buii 3HadeHHss AMO ta IN 1 mHmxui SDNN y
MOPIBHSIHHI 3 00CTeX)KyBaHUMHU 3 BHCcOKo0 (p<0,05). Tak, B
cepenuHi 30-XBIIHMHHOI po3yMoBoi misutbHOCTI AMO cra-
HoBuia 51,01 (47,5;58,6)%, 43,7 (36,9;46,9)% BianoBigHO
UIT  O0CTeXKYyBaHMX 3 HH3BKHM Ta BucokuM OPHII
(p<0,05). IaeKc HampyXKeHHs TOPIBHIOBAB B IHX JK€ YMO-
Bax — 190,9 (126,7;239,8)y.0., 104,3 (83,9;145,8)y.0. Bin-
MOBIZHO /711 OOCTE)XYBaHWX 3 HU3BKMMH Ta BHCOKUMH
1H/IMBiyaIbHO-TUTIOJIOTIYHUMH  BiacTUBOCTAMH  BH]]
(p<0,05). SDNN cranowio 35,1 (32,2;40,8)mc., 47,1
(41;50,4)mc. BiamoBigHO T 0Ci0 3 HU3BKOIO Ta BUCOKOIO
O®PHII (p<0,05). MoxHa KOHCTaTyBaTH, IO MEXaHi3MH
BEreTaTUBHOTO 3a0€3MEYEHHS CEpLeBOi MisTIBHOCTI TpH
nepepoOIIi iHpopMarii Ha HU3bKIH MIBUIKOCTI € HEOTHAKO-
BUMH 17151 oOcTexxyBaHux 3 pisHoro ®PHII. ¥V ocib 3 Hu3b-
koro ®PHII BusBiieno icrorne miasuinenns LF, LF/HF i1
onnoyacHe 3HwkeHHs: HF, HF-norm (p<0,05), mo Bkazy-
BAJIO HA 3POCTaHHS AKTUBHOCTI CHMIATHYHOTO BiIJITY
ABTOHOMHOI HEpBOBOI CHCTEMH y MEXaHi3Max peryssuii
CP [2,14]. O6crexyBaHi 3 BUCOKOIO, Y OPIBHSHHI 3 HU3b-
xoro ®PHII xapakrepusyrorses Bumumu 3HauyeHHaMu HF,
VLF Ta TP i Hmxuumu LF-norm Ha modaTtky, B cepeauHi
Ta HAMPHUKIHII po3yMoBoi mismbHOCTI (p<0,05). Tak, B ce-

pemuai 30-XBUITMHHOI PO3yMOBOI MisUTBHOCTI TOTYXKHICTB
XBWIb AOyxe Hm3bkoi wactotm (VLF) craHoBmima
430 (307,1;557,7)mc?, 826,8 (558,07;1134,2)mc? BignoBin-
HO 175t 0ci6 3 Hu3pKor Ta Bucokoro OPHIIT (p<0,05). ITo-
TYXHICTh XBHIb BucOKoi yactotu (HF) cranoBmma 181,6
(99,3;273,1)mc?, 332 (189,8;445,5)Mc? BIAMOBIAHO ISt
o0cTe)xxyBaHUX 3 HM3bKOIO Ta BHcokoio ®PHII (p<0,05).
3aranpHa MOTYXHICTh XBHJIb pi3HOT yactoTH (TP) B 1iux xe
yMmoBax obcrtexxeHb ctaHoBmia 1129,9 (992,2;1582,9)mc?,
2007,7 (1501,9;2314,4)mc? BiAMOBIAHO I OOCTEIKYBAHUX
3 Hu3bKOW Ta Bucokoro OPHII(p<0,05). Otpumani naui
npo Buii nokasuuku VLF y oci6 3 Bucokoro ®PHII cBin-
YaTe MPO TMepeBary HajCerMEHTAapHUX BIDIMBIB, IO BiO-
OpaKaroTh TiJBHUIICHY AKTHBHICTH IICHTPAIBLHOTO i MeTa-
OouigHOTO piBHIB peryismii. Ock YoMy OLTBII BUCOKI 3Ha-
yeHHs TP pa3zom 3 BucokmMu 3HadeHHsAMu VLF minm gac
PO3YMOBOI IisUTEHOCTI y 0oci0 3 Bucokoro ®PHII cruix BBa-
JKaTH K OJUH i3 crienuiYHuX Croco0iB yMpaBIIiHHS Te-
Moxauramikoro i CP [14].

OTxe, OTpUMaHi pe3yJbTaTH aHaNi3y CTATUCTHIHHX,
BapiallifHUX Ta CHEKTPAJIbHUX XapaKTEPHUCTHK BKa3yIOTh
Ha 3aJIEXKHICTh PErynsaTopHuUX MexaHi3miB CP Bim piBHA
OPHII. BusiByieHi 3B’3KH MiX BIAaCTUBOCTSIMH OCHOBHHX
HEPBOBHUX IPOIIECIB Ta PETyJSAIIEr0 pOOOTH cepls € CBil-
YEHHSIM IX y3rojKeHOI B3aeMozil y opMyBaHHI 1HIUBITY-
ATBHUX pEaKIii NMPUCTOCYBaHHS CEpLEBO-CYANHHOI CHC-
TEMH JI0 po3yMoBoi HisibHOCTI. [lepepoOka iHpopmanii y
moneit 3 Bucokoro ®OPHII 3xiiicHroBanach 3a paxyHOK
OLTBII BUPAXKCHUX CHCTEMHUX, BATOCUMIIATUYHUX, & Y OCi0
3 HI3BKHM — CHMIIaTO-apEHAJIOBUX MEXaHi3MIB peryJsii
CP. 3’scoBano, mo I'TM, sxy anamizyBanmu 3a PEI’ mpu
HU3BKIM IBUAKOCTI TepepoOku iH(popMaIllii, 3aleKHOCTI
Bix ®PHII He nposiBua (puc.2).
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Puc. 2. Ingexcy peakTHBHOCTI IepeOpanbHUX CyuH — b (B mpaBiii Ta B JiBii MiBKYIi FOJIOBHOTO MO3KY) Ta aBTOHOMHOI HEPBOBOI CHCTEMHU

— A (3a IN Ta 3a LF/HF) npu Hu3bKiil mBHAKOCTI nepepoOku iHGopMarii y oci6 3 HU3BKAM — [ ra sucokmy — pisaem OPHIT: #-
p<0,05 — 3HAaUyIIi Pi3HAUII MiXk MOKa3HUKAMH y 00CTEKYBaHUX 3 HU3bKOO Ta BUucokoro GPHIIL.

Tax, peorpadiunmii CHCTONIYHUH iHACKC, AKUHA BKA3ye Ha
IyJIbCOBE KPOBOHAIIOBHEHHS TI'0JIOBHOIO MO3Ky, Ta JIKI,
IO BKa3ye HA TOHYC IHTpaKpaHIAIBHUX CYIWH OIOpY, HE
BIZIPI3HSUTNCE Y OOCTEKYBAaHMX 3 HHU3BKOIO Ta BHCOKOIO
OPHII six B cTaHi CHOKOIO TaK 1 MPH HU3BKIK IBUIKOCTI
nepepoOKH iHpopMarii.

3 puc.2 BUIHO, 110 Y 0Ci0 3 HU3BKOIO, HIK 3 BHCOKOIO,
®PHII IPAHC (3a LF/HF) 6yB Bumuii, 1o BkazyBaio Ha
OiJIbLIY aKTHBAII0O BEreTATUBHUX MEXaHi3MIB PeryJsuil
CP. Ha ocnosi 3miH IPIIC ta IPAHC npu po3ymoBiii 1isi-
JIBHOCTI HaMHU BHIUIEHI TUIIHA T BEreTaTUBHOIO 3a0e3me-
YeHHs U1 00cTexyBaHuX 3 pizHUM piBHeM DPHII. Bun-
HO, IO TP HU3BKIH MBUAKOCTI epepoOku indopmarii y
ocib 3 pizaum piBHem OPHII 3amywanmice pi3Hi perymisro-
pHi Mexani3mu. s Oimbmmocti oOcTexyBaHuX (56%) 3
nusbkoro OPHIT xapakreproto Oyia rineppeakis LF/HF
Ha (OHI HEe3HAYHOI y4yacTi perioHapHUX, CyJJUHHHX peak-
it (ne3nauni 3miau [PLIC mis 000X MiBKYJIb TOJIOBHOTO
MO3Ky). Taxkuif THI BEreTaTHBHOTO 3a0€3MEYEeHHS PO3Y-
MOBOT JISUTLHOCTI HaMH PO3LIHIOBABCS SIK "TilleppeaKTHB-
nuit". IMoBipHO, y oOctexyBanux 3 Huzbkoro O@PHII mo-
piT  BereTaTMBHOI PEAKTUBHOCTI TillOTaJIaMO-JIiMOiKO-
PETUKYIISIPHOT CHCTEMHU HIDKYMI TOMY Mae Miclie TreHepa-
Ji30BaHa peakxilisi KipKOBUX 30H, IO i 00OYMOBIIIOE BiIIIO-
BiHY aKTHBAIlIf0 BETETATUBHUX MEXaHI3MIiB 3a0e3IcUucH-
HS po3yMOBOI AistmbHOCTI. Y 57% 0ci6 3 Bucokoro ®PHIIT
nepepoOka iHpopmarii Ha HU3BKIH MBUAKOCTI CYIIPOBO-
JUKYETBCS BIICYTHICTIO 3HAYMMUX 3MiH TOHYCY iHTpaKpa-
HiQJIBHUX CYAMH TOJIOBHOTO MO3KY (p>0,05) Ta Bereratu-
BHUX MexaHi3MmiB peryisiuii CP (p>0,05). [ToxiOHi 3miHK
PEaKTUBHOCTI CY/MH IOB’SI3yIOTh 3 MOPYIIEHHSAM (yHK-
i}l BiAIOBIAHNUX IHTETPATUBHUX CTPYKTYP MO3KY i iHTEp-
MIPETYIOTh K MPOSBU BETeTaTHBHOI MUCYHKIIT y dhopmi
BHYTPILIHBO CHCTeMHOI AesinTterpauii [22]. Ilpumyckae-
MO, III0 TaKa BEreTaTHBHA pPEaKilisi 00yMOBJIEHa MOHOTO-
HI€I0 JJAHOTO BUJIy PO3YMOBOI'O HaBaHTa)KCHHS AJISI 00-
crexxyBanux 3 Bucokoro ®PHII. Hamu Takox OyB BHIi-
JIeHW# "HOPMOpPEaKTHBHHUN" THII BereTaTHBHOTO 3a0e3Ie-

YeHHS pPO3YMOBOI IisUTBHOCTI, SIKMH XapaKTepHU3yBaBCS
ONITUMAJIFHOIO Ta y3TODKEHOIO PEaKINi€l0 TOHYCY iHTPaK-
paHIIPHUX CYAWH 1 CHCTEMHHUX, CHMIIATO-aJpEeHaIOBUX
MexaHi3MiB peryisnii CP. Bin 6yB xapakrepruii s 31%
obcTexxyBaHUX 3 HHU3bKOIO, 43% cepennboro ta 34% - 3
Bucokoro OPHII.

OTxe, po3yMOBa [isUTBHICTh 3 HU3BKOIO IIBHIKICTIO
nepepoOku iHpopMalii y oOCTeXyBaHHX 3 HH3BKOIO
@®PHII xapakrepusyBanach O1JIbII BUPaKEHOI aKTUBALli-
€10 CUCTEMHOTO, CHUMIIaTO-a{pEHaJIOBOI0 1 MEHILOK y4a-
CTIO PETiOHAPHOTO, CYIWHHOTO MEXaHI3MiB PEeTYJISIii.
Jus rpynu obcrexxyBanux 3 Bucokoro OPHII mepepobka
iHpopMaii 31ifiCHIOBaach 3a BiICYTHICTIO 3HAYHUX 3MiH
TOHYCY IHTpakpaHiaJbHUX CYAUH Ta CHCTEMHHX MEXaHi3-
MiB perymnii CP. TakuM unHOM, BXKe TIpH HU3BKIH IBU-
JIKOCTI TIpea sSBJCHHA s mepepoOku iHdopmarii cmo-
cTepirajach pi3Ha aKkTHBallisl PEriOHAPHOTO i CUCTEMHOTO
MexaHi3miB perysiiii CP, 1110 3HaxX0HI0Ch B 3aJISKHOCTI
BiJl 1H/MBIyaJbHO-TUIOJOTTYHMX BJIACTHBOCTEH BHIIUX
BIJITIJTIB LIEHTPAILHOT HEPBOBOT CUCTEMHU 00OCTEKYBaHHX.

BucHosknu

1. Po3ymoBa mpare3jaTHiCTh 00CTE)KYyBaHUX TPU HUA3b-
Kilf IBUIKOCTI TIpe]T’IBJICHHS 1 TepepoOKH iH(popMaIlii He
3aJIXKUTH BiJl 1HIMBIyaTbHO-TUTIOJOTIYHUX BIACTHBOCTEH
OCHOBHHX HEPBOBHX ITPOLECIB.

2. TumornoriyHi BIACTHBOCTI OCHOBHHUX HEPBOBUX IIPO-
[EeCiB 32 yMOBH TepepoOku iHdopmariii Ha HU3BKIH [IBHUI-
KOCTI i ipe1’siBIeHHsT 00YMOBJIFOIOTh Pi3HY y4acTh Mexa-
HI3MIB peryJisiiii reMoJiMHaMiKi TOJIOBHOTO MO3KY Ta cep-
L[EBOT'O PUTMY.

3. s obcrexxyBanux 3 Hu3bkoro MPHIT OyB xapakte-
PHUH TileppeakTHBHUI THIT BET€TATUBHOTO 3a0e3MedeHHs,
0 XapakKTepu3yBaBcsl BHUpaKeHOIO aktuparielo BCP Ta
XCCP i neznaunoro — ['TM. Jlns oci® 3 BUCOKMM piBHEM
JIOCII/DKYBaHHX THIOJIOTIYHUX BJIACTHBOCTEH — Tillopeak-
THBHHH, KU BHpI3HABCSA He3HauHMMM 3MiHamu [TM i
BIJICYTHICTIO KOMITEHCATOPHUX MeXaHi3MiB peryisinii BCP.
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Chernenko-Kuragina N.P Individual reactions of cerebral hemodynamics and heart rate during mental activity with low rate
of information presentation
Abstract. Analysis of parameters of heart rate variability (HRV), wave structure of heart rate (WSHR) and cerebral hemodynamics
(CH) during differentiation and information processing at low rate of its presentation In groups of subjects with high, medium and
low functional mobility of nervous processes (FLNP). Found three types of individual reactions, which were depending on FLNP.
Hyperreactive type of reaction was determined for most people with low FLNP. This type of vegetative support control of mental
activity was characterized by marked activation of WSHR and minor activation of CH. The second type of reactions, hyporeactive,
was characterized by minor changes of CH and the absence of compensatory changes HRV and was detected in most people with
high FLNP. Third - " normoreactive" type of reaction was characterized by optimal and coordinated reaction of CH and HRV and
was detected in 31% of subjects with low, 53% - medium and 34% - high FLNP. This study allows to predict individual hemodynam-
ic reaction of the brain and the regulation of heart rhythm in the information load with taking into account individual-typological
properties of the higher parts of the Central nervous system.

Keywords: mental activity, information processing, functional mobility of nervous processes, heart rate variability, cerebral he-
modynamics

Yepuenko-Kyparuna H.II. UaauBuayaibHble peakuiMyd reMOAMHAMHMKH IO0JOBHOI0 MO3ra M peryJsiiMi CepAe4yHoro puTMa
IIPH YMCTBEHHOM /IeTeIbHOCTH ¢ HU3KO0H CKOPOCTHIO IpeIbsiBJIeHUS HH(POPMaLH

AHHOTanms. B rpynmax oOcnenyeMbIX ¢ BBICOKOH, cpeqHeld M HHU3KOH (YHKIHMOHAJIHHOM MOJIBM)KHOCTHIO HEPBHBIX MPOLIECCOB
(®ITHII) mpu yMCTBEHHOH AEATENBPHOCTH C HU3KOH CKOPOCTBIO MPENbIBICHUS Al AU depeHInpOoBaHUs U epepaboTku uHdpopma-
LUH OTIPENEIUTN PeaKlui reMOoIuHaMuKH rooBHoro mosra (I'TM), BapuabensHocT (BCP) 1 BostHOBO# cTpykTypsl (BCCP) cep-
neqHoro putMa. Onpeaenuii TPY IPYyIIbl HHIUBUIYaTbHBIX pPEakuid, KOTOpble Haxoqmiich B 3apucumoctu oT GITHII. {ns 6ois-

muHCTBa ocobeit ¢ Hus3koit MITHIT Gbu1 XapakTepHblil "rhreppeakTHBHBIN" THIT 06ECIEUCHHUs] YMCTBCHHON AESTEIBHOCTH, KOTOPBIH
Xapaktepu3oBaiicsi BeipaxeHHoW aktuBaueit BCP u BCCP u HesnauurenpHoi peakuueir ['TM. Bropoit tun - "rbropeakTiBHbIH"
OTJIMYAJICS He3HAUNTENbHBIMU M3MeHeHnssMu [ TM 1 otcyTeTBHeM KomiieHcaTopHbIX n3MeHenniit BCP n BCCP, kotopslii 6611 3ape-
THCTPHUPOBaH y OosbIIMHCTBA ocobeii ¢ Bricokoi OITHII. Tpernit - "HOpMOpEaKTHBHBIA" XapaKTEepHU30BAJICS ONTHMAIBLHBIM B3aH-
MmozeiictBueM usMeHenuit I'TM u BCP ta BCCP u Obu1 BbisiBIeHHBIH y 31% o0cnenyeMbix ¢ HU3Koi, 53% - cpenneit u 34% BbIco-
kot ®ITHII. Pe3ynbrarsl M03BOJISAIOT IPOTHO3UPOBATh MHAMBUYaIbHbIE TEMOJUHAMUUYECKUE PEAKIIUM FOJOBHOTO MO3ra U peryJis-
UM CEPJECTHOr0 PUTMA B YCIOBHAX MH()OPMAIMOHHBIX HATPy30K C y4€TOM WHIMBUAYaNTbHO-THUIIOJOTMYECKHX CBOMCTB BBICIINX
OT/IE€N0B LIEHTPAJIbHOM HEPBHOMN CUCTEMBI.

Knrouesnvie cnoea: ymcmeennas oessmensHocmy, nepepabomra uHGopmayuu, QYHKYUOHANbHAS NOOBUICHOCHb HEPEHBIX NPOYec-
€08, 6apuaberbHOCHb U BOIHOSAS CIPYKIYPA CEPOEUHO20 PUMMA, YepeOpanbHas 2eMOOUHAMUKA
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Abstract. The conceptual bases for geoinformation modeling of regional ecological networks were developed with substantiation of
new algorithm by which such networks are consistently modeled from a set of (quasi)geosystems of actual natural-anthropogenic
and/or (quasi)natural bio-landscape territorial structure with new artificial environmental elements addition. The modeling result has
to be network ecological cores and corridors with their buffer zones, which are divided into prior and perspective for creation and
must support an optimally formed frame of region’s bio-landscape diversity.
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Introduction. Substantiation of ecological networks crea-
tion at regional level is now the actual problem of natural
geography because such networks essentially expand na-
tional and international ecological network structures and
are used as "guide"” for implementation of local ecological
networks supporting principles of sustainable environ-
ment development.

Review of publications. In [3-5], considering existing
experience summarized in [1-2]), there were proposed
theoretic-applied bases for geoinformation modeling of
regional ecological networks, particularly for mean by
area river basins with close to ordinary degree of their
economic infrastructure. So, the principal goal of this
research is to improve methods of regional ecological
network modeling towards increasing of their applicabil-
ity in diverse economic-environmental conditions, includ-
ing complicated.

Methods. The following conceptual bases for re-
gional ecological network geoinformation modeling
were formulated. Initially, ecological network modeling
region (ENMR) should be considered as a combination of
(quasi)natural (QNS), natural-anthropogenic (NAS) and
anthropogenic (AS) structures. From here, in accordance
with ([3-5]), dynamic of ENMR and its structures can be
represented as

D{ENMR} = {QNS(wqns:Raons:t) N 1)

M (NAS(wnas,Rnasit) U AS(Ras, 1)}
where ONS(wons, Rons, t) and NAS(wnas, Ruas, t) is a to-
tality of QNS and NAS random fields; AS(Ras, t) — a totali-
ty of AS determined fields (see [3]); w in general — a total-
ity of elementary experimental results, i.e. wgons and wpas
— number of mentioned random fields' registering (by
fields' values and/or coordinates); R altogether — total
spatial area of all fields in model (1), i.e. total boundaries
of researched region under R e (x,y) in Cartesian coordi-
nates of chosen for modeling GIS tools, wherefrom R e
{Rans M (Rnas U Ras)}; t— continuous time parameter.

ENMR (quasi)natural structure (QNS) is divided into

singular substructures (SNS) (second order subsystems)
— plane substructures (SNSP) and network biocentric sub-
structure (SNSNgqy), and also into integrated network
bio-landscape substructure (ISNgn) in accordance with
notation

D{QNS} = {ONS(wans,Rons: 1)} =

= {SNS(wsns:Rsns:t) M ISNon(@isngy:Risngye D)} =

= {(SNSP(@snsp,Rsnse:t) [ SNSNon(@snsngy: Rsnsngy:t)) 1 2)
N ISNQN(WISNONvRISNONrt)}

where WsNSy (SNSPs wSNSNQN and w|5NQN — registering
number for random subfields of appropriate substructures
in (2), RSNSSv Rsps, RSBNSQN and RISNQN — Spatia| subfields’

subareas of these substructures provided that Rgns = R
e{(Rsnse M Rsnsngy) M Risngyds Rswse = R Rsnsngy # Ri
Risngy 7 R.

In turn, firstly, (quasi)natural singular plane sub-
structures in (2) correspond to model

{SNSP} € {LS N PGS N BS N PDS N OSPS} (3)

namely they combine such substructures of ecological
network modeling region (ENMR), as:

1) Landscape substructures (LS) — taxonomic units
of genetic-morphological landscape territorial structure of
the regional level, such as stows (ST) and sub-stows
(SST), wherefrom

D{LS} = {LS(wsRis)} = )
{ST(wst,Rsr,t) N SST(wsst,Rsstit)}
where w_s, wst and wsst — registering number for random
subfields of appropriate substructures in (4); R.s, Rst and
Rsst — spatial subfields’ subareas of these substructures
considering that total spatial area of landscape substruc-
tures is Ris =R € {Rsr N Rssr} and Rsr € {Rssr};

2) Physical-geographic substructures (PGS) — cer-
tain level units of physical-geographic zoning ([1]), espe-
cially physical-geographic areas (PGA) and districts
(PGD) considering that they belong to zones (PGZ), sub-
zones (PGSZ) and lands (PGL) with correspondence to
formalized notation

D{PGS} = {PGS(®ps,Rpcs:t)} = {PGZ(wpcz,Rpez ) N
1 PGSZ(wpesz,Rpesz:t) N PGL(@poL,RpeL D)} N 5)
N PGA(@wpeaRpeat)} N PGD(wpep,Reen )}
where wpgs, ®Wpsz, Wpasz, WpaL, Wpca aNd wpep — register-
ing number for random subfields of appropriate substruc-
tures in (5); Rpgs, Rpsz: Rpasz: Reol, Rpea @and Rpgp — Spa-
tial subfields’ subareas provided that total spatial area of
PGS is Regs =R € {Rpcz (1 Rpasz M Rear M Reca N Recp}s
3) Basin substructures (BS) — on the one hand, a to-
tality of basin territorial substructures (BTS), from the



higher rank basins (BTS;) up to the lower rank basins
(BTS,); on the other hand, basin morphological-positional
substructures (BMPS), i.e. identified within selected rank
BTS watershed-plain (WPG), slope (SLG), terrace (TRG),
floodplain (FPG) and riverbed (RBG) geosystems, and,
very often, their combinations (CMPS). Following the
logic of previous formalization, it's possible to note that

D {BS} = {BS(wgs,Res,1)} = {BTS(wgrs,Rars,t) N ©)
N BMPS(wgwmps,Ramps:t)}

D {BTS}= {BTS(wgrs,Rers:)} = ©)
= {BTSy(wsrs,;,Rers ;1) N ... N BTSy(wsrs,,Rers,, 1)}

D {BMPS} = {BMPS(wgwmps;Revps:1)} =

= {WPG(wwpc,Rweat) U SLG(ws 6, Rsie:t) U

U TRG(®w1re,Rreit) U (8)

U FPG(wepc,Repe,t) U RBG(wrge,Rrac:t) U (M)

U (ﬂ) CMPS(wcwmps,Remps )}
where wgs ... wcmps — registering number for random sub-
fields of appropriate substructures in (6)-(8); Rgs ... Rcwmps
— spatial subareas of these subfields considering that total
spatial area of BTS subfields is Rgrs =R € {Rgrs; (1 ... N

RBTS,n} and of BMPS subfields RBMPS =R e {RWPG U U

(N) Remes}

4) Positional-dynamic substructures (PDS) — the
units of positional-dynamic zoning ([1, 2]), i.e. para-
dynamic areas (PDA) and subareas (PDSA), landscape
tiers (LTI), basin and para-genetic sectors (BPGS) and
landscape strips (LSTR), which permits to make formal-
ized notation

D{PDS} = {PDS (wpps,Rpps:t)} = ={PDA(wppaRepat) N

n PDSA(a)PDSA|RPDSA1t) ﬂ LTI(CULThRLTIvt)} ﬂ (9)

(1 BPGS(wgpes,Repes: )} N LSTR (@i str,Risr D}
where wpps ... wsTr — registering number for random sub-
fields of appropriate substructures in (9); Reps, Rppa, Rep-
sa» Rumi, Repes and Ry str — spatial subareas of these sub-
fields provided that total spatial area of positional-
dynamical substructures is Rpps = R € {Rppa [ Rppsa N
Rini M Repes N Ristr} etc.;

5) Other (quasi)natural singular plane substruc-
tures (OSPS) — accessory under modeling substructures,
which characterize geographic-botanic, zoological-
geographic, geologic, hydrogeological, relief-forming,
soil and other regional peculiarities, including combined
by attributes.

Secondly, (quasi)natural singular network biocen-
tric substructure (SNSNqy) in (2) is identical to recon-
structed (retrospectively reproduced) elements of regional
(quasi)natural biocentric-network landscape territori-
al structure (BNLTSqy) (see [1, 2]), such as bio-centers
(BCon), bio-corridors (BCRqoy) and interactive ele-
ments (IELqy), herefrom

D {SNSNgy} =D {BNLTSqy} =
{BNLTSon(@enLtsgy:Renctsout)} = {BC(@ecqyRecqy) U (10)
U BCR(wpcray:Recront) U IEL (0L gy RieL oy )}

where WBNLTSoN+++ DIELGN — registering number for ran-

dom subfields of appropriate substructures in (10);
Renitsgy -+ RieLgy — spatial subareas of these subfields

given that RBNLTSQN £#R.

Thirdly, (quasi)natural integrated network bio-landsca-
pe substructure (ISNgy) in (2) can be identified with a
totality of network connected elements forming (qua-
si)natural bio-landscape territorial structure (BLTSqy),
namely, from the one hand, reconstructed patches of LS
(stow and sub-stow geosystems), BMPS (terrace-floodplain
geosystems etc.) and BNLTSqy considering general back-
ground of (quasi)natural singular plane substructures. On
the other hand, properly BLTSqy (quasi)geosystems are
regional (quasi)natural cores (QNC) and corridors
(QNCR) of bio-landscape diversity which serves as re-
gion’s quasi-natural (reconstructed) frame of bio-land-
scape diversity (RFBLDgnwr). Herefrom

D {ISNgn} = D {BLTSqn} =D {RFBLDgyyir} =

{BLTSon(@sLtsgy:ReLtsgpet)} =

= {RFBLDENMR(wRFBLSENMRrRRFBLSENMth)} =

= {QNC(@gnc,Rone:t) U QNCR(wonerRoneri )} ¥

V{SNSP (cosnsp,Rsnse: ) }

where WBLTSgy +++ PSNSP — registering number for random
subfields of appropriate substructures in (11); RBLTSQN

Rsnsp — Spatial subareas of these subfields provided that
ReLrsgy 7 R

NAS and AS in (1) should be considered as regional
functional structure of nature management (RFSNM)
with the further division on natural-anthropogenic and
anthropogenic regional functional and nature man-
agement substructures (RFNMS), such as agro-
industrial (AIS), industrial (1S), settlement (SS), transport
(TRS), nature-protective (NPS) and multi-recreational
(MRS) substructures, therefore

D{NAS U AS} =D {RFSNM} = D {RFNMS} =
{RFNMS((@renms) Rrenus: )} = {(AlS(@ais,Rais t) U
U 1S((@is),Ris,t) U SS(Rss,t) U TRS(Rrrs,t) U
NPS(wnps,Rnps:t)) N MRS(wwrs,Rvrs: 1)}
where wrenws ... @wmrs — registering number for random
subfields of appropriate substructures in (12);
Rrenwms. - -Rmrs — spatial subareas of subfields in (12) con-
Sidel’ing that Rrenmvs = R.

In particular, NPS in (12) includes objects of nature
conservation fund (NCF) and biotic-protective (BPS),
other special protective (OSPS) and ecological network
(ENS) substructures, that's why

D {NPS} = {NPS(wnps,Rnps,)} =

= {NCF(wnce.Rncrt) N (U) BPS(wgps,Reps,t) U (M)

U (N) OSPS(wosps;Rosps:t) N (U) ENS(wens,Rens:t)
where wpps ... wens — registering number for random sub-
fields of appropriate substructures in (13); Ryps ... Rens —
spatial subareas of these subfields given that Ryps # R and
BPS substructures are both point and polygonal spatial
features and groups of these features (see [4]).

In turn, ecological network substructures in (13) will
agree with general notation {ENS} € {NLEN 1 (U) IS-
Nana M (U) MEN} and therefore they include at regional
scale:

1) Substructures of national (inter-regional) and lo-
cal ecological networks' elements (NLEN), considering
a level of their conservation status implementation;

2) Actual natural-anthropogenic integrated network
bio-landscape substructure (ISNana), Which is identical
to actual natural-anthropogenic bio-landscape territori-

(1)

(1)

(13)



al structure (BLTSana) (see for comparison (11)). There-
fore the last one represents connected and/or, more often,
disconnected patches of synergistically integrated certain
QNS components, which are preserved (first of all "with
human assistance™) in close to natural state under condi-
tions of anthropogenic pressure and impact of structure-
destroying natural factors and/or are already restored. Such
patches include actual elements of landscape and basin
substructures (SSTana, STana and CMPSuya) and (qua-
si)natural biocentric-network landscape territorial structure
(BNLTSapa) and also proper components of nature-
protective substructures (NCF, BPS and OSPS) considering
general composition of other RFSNM elements (see (12)).
In this case (quasi)geosystems of BLTSana are regional
actual natural-anthropogenic cores (ANAC) and corri-
dors (ANACR) of bio-landscape diversity which form
region’s actual frame of bio-landscape diversity (AF-
BLDgnwr), preserved in close to natural state. Wherefrom

D {ISNana} =D {BLTSana} =D {AFBLDgnur} =

{BLTSana(PetspppsReLTS ANA DY =

= {AFBLDENMR(wAFBLDENMR|RAFBLDENMR|t)} =

{ANAC (@anac:Ranac:t) U

U ANACR( @anacr:Ranacr)} ¥V

vV {RFNMS((wrenms)Rrenms:t) — NPS(@nps,Rups, )}
where wgirsyy, --- @nes — registering number for random
subfields of substructures in (14); Rgirs,y, --- Rups— spatial
subareas of subfields in (14) given that Rg s, ,, # R €tC.;

3) Modeling regional ecological network (MEN) re-
garded, firstly, as a set of BLTSaya and/or BLTSqy (qua-
si)geosystems, initially identified and finally selected ac-
cording to specified system of bio-landscape diversity
analysis' criteria for the purpose of current or perspective
conservation and/or restoration and protection of such
(quasi)geosystems as future ecological network's compo-
nents. Secondly, MEN structure can be extended by prop-
er additional artificial elements of nature-protective sub-
structures (NPSapp) that may provide optimal composi-
tion and formation of future ecological network. All men-
tioned MEN components are earmarked to support im-
plementation and sustainable functioning of region’s op-
timally formed frame of bio-landscape diversity
(OFFBLDgnmr), Which is the most close to such (qua-
si)natural frame (see (11)). Properly structural elements
((quasi)geosystems) of MEN are regional ecological
network cores (EC) and corridors (ECR) and their
buffer zones (BZ), herefrom

D {MEN} = {MEN(wwenRuent)} = {EC(wec,Rec,t) U
ECR(wecr,Recrit) U BZ(wgz,Rez )} =

= {OFFBLDENMR(wOFFBLDENMRrROFFBLDENMR:t)} v

v {lim (OFFBI—DENMR(wOFFBLDENMRvROFFBLDENMth)) =
= (RFBLDENMR(wRFBLDENMRsRRFBLDENMRyt) U

U NPSaop((@npsapp) Rupsapp )}

where @yen... ®npsypp — registering number for random
subfields of substructures and elements in (15); Ryen... R
NPsapp — SPatial subareas of subfields in (15).

It should be remembered during modeling that ecologi-
cal network cores and corridors in (15) have to be selected
and analyzed as possible and then as final with their fur-
ther division into prior and perspective for creation, in-
cluding their relevant buffer zones.

(14)

(15)

Results and discussion. Considering the above precondi-
tions, new algorithm of regional ecological network mod-
eling contains the number of specified by criteria opera-
tions aimed at consistent creation, coordination and trans-
formation of defined model structures with simultaneous
forming and information saturation corresponding blocks
of GIS database "Regional Ecological Network". Such
structures are:

1) Model structure MS-1 — the result of investigating
region boundaries determination, wherefrom

{Ms-1} = {R} € {Rons N (Ruas U Ras)} (16)
2) Model structure MS-2 — ordered set of definite
(quasi)natural singular substructures under model

{MS-2} e {ONS(@qnsRonsit) —
— (BLTSon(@gLrs gy ReLrsonit)}

3) Model structure MS-3 — the structure of bio-land-
scape diversity "frame" reconstruction and initial selection
of possible MEN elements in accordance with notation

- Nl 1 =
{M5-3} € {BLTSqn(@sLrsgy:ReLtsgyt)}
{RFBLDenwr(@rFBLDErs RRFBLDENR' DY =
= {ONC(wanc.Ronet) U ONCR(@woner, Roner )} =
= {ECpon(@ecpoy:Recpgyt) U EC-
Reon(@ecrpon: Recrpon: D)}

where ECPQN(wECPQN’RECPQN’t)
and ECRPQN(wECRPQN,RECRPQN,t) — the first set of possible
MEN cores and corridors as reconstructed by modeling
cores and corridors of BLTSqy;

4) Model structure MS-4 — the structure of region’s
anthropogenic transformation degree, presented as

{MS-4} € {RFNMS((@renms),Rrenms:t) —
- BLTSANA(COBLTSANA:RBLTSANAnt) - (19)
— MEN(wyen,Rvent)}

5) Model structure MS-5 — the structure of bio-
landscape diversity frame (quasi)geosystems' actualiza-
tion according to equation

{MS-5} € {BLTSANA(wBLTSANAnRBLTSANAnt)} = {AF-
BLDENMR(COAFBLDENMR1RAFBLDENMth)} =

= {ANAC(wanacRanac:t) U ANACR(wanacrRanacrit)} =
= {ECpana(@ecpppyarRECH ) U EC-
RPANA(a)ECRpANAvRECRpANArt)} v {MS-3}

where ECPANA(wECPANA’RECPANA’t) and
ECRpana(@ecrppna RECRpanArT) — the second set of possible
MEN cores and corridors as differentiated by modeling
cores and corridors of BLTSana;

6) Model structure MS-6 — the structure for analysis
of natural-frame significance and state level concerning
both sets of possible MEN cores and corridors by (19) and
(20) and selection of the first set with final (principal)
MEN cores and corridors (ECgnpy1 and ECRgnpg) IN
accordance with notation

{MS-6} € {(ECPQN(wECxRECvt) U ECRPQN(wECRxRECth)) N
(U) (ECpana(@ec,Rec)t) U

U ECRpana(@ecr,Recri1)) N (RENMS((@renmis) Rrenms:t) —
NPS(wnps,Rnps 1))} =

={(Ms-3) N (V) (MS-5) N

N (MS-4)} = {ECrinp1(@ecey p1:ReCEyp 1 D) U

U ECRenpa(@ecreyy p 11 RECREN p 1 D}

(17)

(18)

(20)

1)



7) Model structure MS-7 — the structure for OFF-
BLDenmr first variant creation (see (15)) by addition and
coordination with MS-6 of required NPS,pp elements and
approximate BZ computation by notation

{MS-T} € {(MS-6) U NPSppp(@npspppRipsyppit)) U
U BZ(wgz,Rez,t)} = (22)
= {OFFBLDENMR(Q)OFFBLDENMR:ROFFBLDENMth)}VARl
8) Model structure MS-8 — the structure for OFF-
BLDgnvr Second variant creation by division of MEN
cores and corridors and their buffer zones from (22) into
prior (subscript "pr") and perspective (subscript "pp") ac-
cording to equation
{MS-8} =
E{OFFBLDENMR(CUOFFBLDENMR:ROFFBLDENMth)}VARZ €
€ {(ECrr(@ecppRecppt) U
U ECRpr(@Ecrpg Recrpg t) U BZpr(@Bzpq,Rezpp:t)) U
U (ECpp(@ecppRecppt) U
U ECRPP(wECRppuRECRppvt) U BZPP(szppvRszpvt))}
Prospects for further research are to improve the sys-
tematization of bio-landscape diversity analysis criteria

(23)

regarding peculiarities of their application to model struc-
tures (16)-(23) adequate to proposed algorithm, to modify
geoinformation-technologic approaches to implementa-
tion of mentioned algorithm and to verify developed
model solutions on example of representative region’s
ecological network.

Conclusions. The conceptual bases for geoinformation
modeling of regional ecological networks were developed
by formalized structuring of the region into (quasi)natural,
anthropogenic-natural and anthropogenic structures, their
further differentiation into substructures and modeling of
these substructures' dynamics, which allows to generate
an optimally formed frame of region’s bio-landscape di-
versity.

New algorithm of ecological network modeling con-
tains number of specified by criteria operations aimed at
consistent creation, coordination and transformation of
defined model structures with simultaneous forming and
information saturation corresponding blocks of GIS data-
base "Regional Ecological Network".
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Abstract. The purpose of this study was to investigate and establish the differences in blood parameters in horses Hutsul breed in the
Transcarpathian region. In accordance with established haematological and serum biochemical values, they can be used to assess the

metabolic state of the animal, monitoring treatment of animals.

It was found that the performance of PCV, MCV, MCH, MCHC Hutsul breed horses were within physiological fluctuations were
similar with the literature data. The highest values were total bilirubin, glucose, AST and potassium.
Investigated hematological and biochemical blood parameters in horses Hutsul breed that will use data from a study of healthy

and sick animals.
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Introduction. Hutsul horse — aboriginal rock domesticat-
ed horses that spread in the Carpathians and in many
Eastern European countries, is one of the world’s gene
pool. Its breeding in Ukraine is concentrated in the moun-
tainous and foothill areas of Zakarpattia, Lviv, Ivano-
Frankivsk, Chernivtsi regions [1]. In Europe Hutsul breed
horses bred in Poland, the Czech Republic, Hungary, Slo-
vakia, Austria, Romania, Germany [2].

Horses Hutsul breed formed under the influence of
mountain climate, in a depleted feed, as characterized by
good health, high labor productivity, efficient use of food,
fitness and endurance. In the current population of horses
Hutsul breed characterized by typical mountain horses
grounds. Unique and biological quality of the horses to
ensure their effective use in diverse economy [3]. In partic-
ular, Hutsul breed of horses used in breeding, sport, hippo-
therapy, agrotourism, agricultural work. They are well suit-
ed for use in the mountains. For mountain biking trails
horses of this breed with packs on their backs weighing 100
pounds or more are up to 100 km per day [4].

Population Hutsul horses evolved over the centuries
and came from people in ancient times (beginning of 5- to
9 th century) and so the researchers of this breed differ-
ently interpret it and have common views on the origin
and formation of its features. The first information about
mountain horses were still in the early XVII century. Spe-
cies bred by crossing local mountain horses Galicia and
Bukovina noritskogo type stallions and horses eastern
type, including Arabian breed. However, it is believed
that Hutsul horses — are the direct descendants of the tar-
pan, who moved to the Carpathians yore [5].

The main type of Hutsul horses — harness-onerary.
Body type its massive, rounded body shape, strong consti-
tution. The trunk is wide, deep, long, medium size head
with a wide forehead, straight profile, thick neck is short,
low withers long, steep shoulder, short limbs, well put.
Hutsul horses of small stature (height at the withers for

horses is 135-145 cm for mares — 132-143 cm). They are
hardy, undemanding, are highly resistant to diseases, fer-
tility, longevity. The color usually bay, gray and red, rare-
ly crow, dun, cream-colored with dark shades [6].

Our study aimed to establish reference values for blood
parameters Hutsul breed horses and their comparison with
accepted values for this species. Horses that do the hard
work, especially in mountainous areas, the physiological
limits of blood parameters may differ from other horses
[7]. Although it is not clear whether these differences
result physiological adaptation of animals or the result of
work in difficult conditions. Such research will improve
the welfare of horses [8].

Hematological and biochemical blood parameters in
horses used for early diagnosis of non-contagious, infec-
tious and parasitic diseases. They are also used to monitor
disease, recovery and treatment of animals. This is im-
portant in postoperative patients. Such studies are used to
assess the metabolic state of the animal in sport horses for
planning specific physical activities, as well as with the
scientific purpose [9].

Hematological and biochemical parameters of blood
horses of various breeds and productivity trends are well
known and are described by many scientists and can be
covered in various articles and books [10, 11]. Research
concerning the Hutsul breed horses limited to specific pub-
lications and describe only some blood parameters [12-15].

The aim of this study was research the haematological
and biochemical blood parameters in horses Hutsul breed
that will allow to use the data in the study as clinically
healthy and sick animals.

Materials and methods. In total, 24 clinically healthy
horses Hutsul breed aged 3 to 7 years from two farms in
the Transcarpathian region were used in this research.

All horses were healthy and did not show any signs of
abnormality during the study period. The mares were not
pregnant and were not lactating during the trial.



The blood samples were collected from 24 animals in Oc-
tober 2014, and they were handled with care to minimize
stress-induced effects. To reduce circadian variations, all
samples were collected before the morning feeding. The
diet included horse hay, oats, bran, and did not receive sup-
plements and minerals. The water was used ad libitum.

Blood samples were taken from the jugular vein using
a 16-gauge needle into the vacuum blood tubes, 10 ml
(Vacutest, Italy). Tubes of etilendiaminotetraacetic acid
(EDTA) were used to study the blood haematology and
the tubes without EDTA were used for blood biochemical
examination. The haematological and biochemical studies
of the horses Hutsul breed blood were carried out at the
Laboratory Department of Internal Diseases and Clinical
Diagnostics of the Lviv National University of Veterinary
Medicine and Biotechnologies.

The blood haematology was analysed using an automat-
ed hematology analyzer Mythic 18 (Orphee S.A., Switzer-
land) by using the PZ Cormay S.A. (Poland) reagents. The
red blood cell count (RBC), white blood cell count (WBC),
platelet count (PLT), differential leukocyte count, haemo-
globin concentration (Hb) and mean cell volume (MCV)
were measured directly; packet cell volume (PCV), mean
cell haemoglobin (MCH) and mean cell haemoglobin con-
centrations (MCHC) were calculated automatically.

After collection of blood samples into the vacutainer
tube without EDTA they were centrifuged at 3000 U/min
for 10 min. to fractionated blood separated serum was
evaluated. Concentrations of serum total protein (TP),
albumin (Alb), total bilirubin (TBIL), glucose (Glu), urea
(Urea), creatinine (Crea), calcium (Ca), phosphorus (P),
magnesium (Mg), potassium (K), sodium (Na), alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP) and the gamaglutam-

iltransferase (GGT) activities were measured using an
automated blood chemistry analyzer BS-120 (Shenzhen
Mindray Bio-Medical Electronics Co., Ltd., P.R. China)
by using the PZ Cormay S.A. (Poland) reagents.

The results of hematological and biochemical studies
compared the results established for horses [16, 17]. All
data were analyzed using Microsoft Excel (2010) software.

Results and discussion. When interpreting diagnostic
blood parameters in horses is necessary to consider the
breed, age, sex, physical activity, as some physiological
limits blood may differ [18, 19].

The mean values of blood haematological and bio-
chemical parameters in healthy working horses Hutsul
breed are shown in tables 1-2.

Number of red blood cells healthy animals fairly con-
stant, so setting change their number has diagnostic value.
However, keep in mind that their number can vary de-
pending on time of day study, age, sex, performance, ex-
ercise animals. Analysis of RBC and HGB in sport horses
used to establish the degree of fitness and ability of exer-
cise training. Exercise horses requires an increase in
blood oxygenation, and specific response to this stress is
to increase the number of red blood cells and hemoglobin
[18]. The average values of RBC and HGB horses Hutsul
breed (Table 1) were within the physiological oscillations
identified for this species [3, 16, 17].

In a number of diseases in animals can be modified
erythrocyte hemoglobin saturation that is adjusted with
the analysis of red blood indices. Indicators PCV, MCV,
MCH, MCHC used for differential diagnosis of anemia in
animals [20]. Horses Hutsul breed PCV is within physio-
logical fluctuations, but it was the lower limit of abstract
rules [16, 17]. The mean MCV, MCH, MCHC horses
were similar with the literature data.

Table 1. Mean values with standard deviation (M+m) of blood morphological parameters for healthy working horses Hutsul breed
Parameter Blood morphological parameters for horses Hutsul breed Reference indices from the literature
M=+m lim Winnicka A., 2008 [16] | Buismno B.B., 2014 [17]
RBC, 10™/I 7,540,12 6,7-7,9 5,5-10,0 6,0-9,0
HGB, g/l 116,6+2,38 102,0-126,0 80,0-180,0 90,0-140,0
PCV, % 31,1+0,63 27,0-34,3 24,0-52,0 35,0-45,0
MCV, fl 41,6+0,60 37,0444 35,0-58,0 37,0-58,0
MCH, pg 15,6+0,21 14,1-16,7 10,0-20,0 16,0-20,0
MCHC, g/dI 37,5+0,12 36,9-38,2 31,0-37,0 31,0-36,0
WBC, 1071 8,5+0,50 5,1-13,1 5,5-12,0 6,0-11,0
LYM, 10/ 4,4+0,36 2,1-7,1 1,5-7,7* -
MON, 1071 0,20+0,023 0,10-0,30 0-1,5* -
GRA, 10°/1 4,4+0,21 2,9-5,6 2,3-9,5* -
PLT, 107 106,0+8,27 62,0-151,0 150,0-400,0 200,0-600,0

* — Andriichuk A., 2012

White blood cells in the body do primarily protective.
Depending on the type they are involved in phagocytosis,
making interferon, lysozyme, histamine and other biolog-
ically active substances. Lymphocytes play a major role
in specific defense reactions — the formation of cellular
and humoral immunity. The average values of WBC
horses Hutsul breed physiologically experienced consid-
erable fluctuations. The increase in the number of leuko-
cytes was saline, which was due to exercise. In the analy-
sis of leukocyte subpopulations stipulated difference
compared with prescribed standards for horses [16-18].
The main role of platelets in the body - participated in
the initial homeostasis. Mean blood PLT Hutsul breed

horses was lower than that given in the literature data [16,
17]. However, in the literature, we found a message show
limits fluctuations platelets in sport horses, which is con-
sistent with the results of our research [18].

To assess the status of the organism, the establishment
of functional and morphological state of individual organs
or systems, as well as identifying pathological condition,
it is recommended to perform basic laboratory tests. In
their activity is common veterinary specialist with situa-
tions where deviations in laboratory tests are fundamental
in diagnosis [17, 20].

Reduction of total protein in serum develops when the
body is insufficient protein, liver and kidneys. Less com-



mon increase in its concentration [21]. The mean of total
protein and albumin in horses hutsul breed is within the
limits set for this type of animal (Table 2).

The concentration of total bilirubin though not extend
beyond physiological fluctuations, but was close to the
maximum value [16]. The variations in the reports of dif-
ferent researchers are considered that have been arisen
from species, geographical and nutritional factors, timing
of blood sampling, and the methodology and equipment
used by laboratories [22].

In the study of glucose found that the level of Hutsul
breed horses also had higher mean values for this species,
which we believe was due to stress during the selection of
animal blood [17].

In modern laboratory diagnostics monitoring urea and
creatinine are used to diagnose Kidney disease. In our
study, the serum urea levels in horses Hutsul breed were
within the reference range for the species of animal [16,
17]. Contents creatinine may depend on body composition,
nutrient intake, muscle development [22]. In the studied
animals is at the lower limit of the physiological limits.

Enzymes are used in equine medicine to assess muscle,
liver and heart function [17, 22]. As a result of studies
found that serum AST activity Hutsul horse breed was
slightly higher compared with the average animal of this
species [3, 22]. However, there are reports that these val-
ues may be acceptable. ALT and GGT performance hors-
es Hutsul breed did not differ from those established by
other authors [16, 17].

Table 2. Mean values with standard deviation (M+m) of blood biochemical parameters for healthy working horses Hutsul breed

Parameter Blood biochemical parameters for horses Hutsul breed Reference indices from the literature
M+m lim Winnicka A., 2008 [16] | Buisno B.B., 2014 [17]

TP, g/l 67,2+0,75 62,5-72,5 60,0-78,0 65,0-80,0
Alb, g/l 36,5+0,32 34,8-38,2 29,0-59,0 -
TBIL, umol/| 17,8+0,75 12,1-23,1 13,7-25,6 7,0-17,0
Glu, mmol/I 4,9+0,10 4,353 3,1-6,2 3,0-5,0
Urea, mmol/l 5,2+0,15 4,3-6,0 41-74 3,5-6,0
Crea, umol/I 101,0+1,74 90,3-108,8 106,1-167,9 100,0-160,0
AST, U/l 451,24+14,04 358,0-574,0 205,0-555,0 50,0-200,0
ALT, U/l 8,5+0,73 6,0-13,0 3,0-25,0 5,0-15,0
ALP, U/l 176,5+12,58 44,0-304,0 109,0-315,0 100,0-250,0
GGT, U/l 13,7+0,70 10,0-17,0 12,0-45,0 20,0-40,0
Ca, mmol/I 2,90+0,024 2,74-2,98 2,25-3,12 2,5-3,5
P, mmol/l 1,36+0,047 1,16-1,61 1,13-1,90 1,2-18
Mg, mmol/l 0,80+0,015 0,70-0,86 0,70-1,15 0,7-1,0
Na, mmol/I 144,2+1,76 134,0-150,8 139,1-156,5 135,0-145,0
K, mmol/Il 5,2+0,17 4559 3,5-4,7 2,8-4,8

ALP activity depends on age and physiological state of
the organism. Research ALP used primarily to diagnose
diseases of the skeletal system [17]. In our study, ALP
varies widely, but did not exceed specified limits [16, 22].

Throughout the study, the differences in calcium,
phosphorus, magnesium and sodium concentrations in
horses Hutsul breed did not exceed the ones for horses
and were similar to the literature searches. The difference
found in the contents of potassium, since the figure was
23 % higher than to the commonly cited values for horses
[16, 17]. This increase may be due to both climatic factors
feeding conditions and breed features [17, 22].

The haematological and serum biochemical values
determined in the present study serve as reference values

for horses Hutsul breed and could be used in diagnosing
diseases and determining their prognosis, as well as in
preventive measures.

Conclusions

1. It was found that the performance of PCV, MCV,
MCH, MCHC Hutsul breed horses were within physio-
logical fluctuations were similar with the literature data.
The highest values were total bilirubin, glucose, AST, and
potassium.

2. Investigated hematological and biochemical blood
parameters in horses Hutsul breed that will use data from
a study of healthy and sick animals.
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MaxkcumoBuu U., CiiuBunckas JI., Beinsipuuk C., Bydek K., Cranen M. I'emaTosiornyeckne u 0HOXMMUYECKHe NMOKA3AaTeH
KPOBH 310POBBIX Pado4HuX JIOMIAIel rylyIbCKOii NOpoabl
AunHoTauus. [{enpro JaHHOTO HCCIIe0BaHus OBUIO MPOBECTH MCCICIOBAHMUS, aHAM3 M YCTaHOBHUTH pe)epeHTHBIC 3HAUYCHUSI KPOBH
JOIIaeH TYIyIbCKOW MOPOIBI. Y CTaHOBICHHBIE FeMaTOJIOTHYSCKUEe U OMOXMMHUYECKHE OKA3aTelI KPOBH MOTYT OBITh HCIIOIb30Ba-
HBI JUIS OLCHKH METa0OJMUYECKOTO COCTOSHHUS JIOMIACH, THArHOCTHKY 3a00JICBaHUi, MOHUTOPHHTA 3()()EKTHBHOCTH JICUCHUS 0OJTb-
HOTO KHUBOTHOTO.

beuo ycraHoBieHo, 4To mokaszarenu remarokputa, MCV, MCH, MCHC B nomiazeii ryiyabckoil mOpoabl HAXOAWIHCh B Mpe/e-
nax (HU3NOJOTMICCKUX KOJICOAHUH M COTJIAIaNCh C TUTECPATYPHBIMU JaHHBIMH. CaMble BBICOKHE 3HAYCHHUS OBUTH YCTAHOBIICHBI IO
obmemy onnupyouny, rimokose, AcAT u kanuu.

HccnenoBanue reMaToNOrHYeCKHX 1 OMOXUMHYIECKHX MTOKa3aTes el KPOBH Y JIOIa/iel TyIyIbCKOW HOPOIbl OYAyT UCIONb30BaATh-
sl TIPU MCCIICIOBAHUS 3A0POBBIX M OOJIBHBIX KUBOTHBIX.

Knrwoueswie cnosa: nowaou, 2yyyisckas nopooa, Mopgonoaus, 6uoxumus, Hopmel
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Abstract. The article shows the results of treating the dogs suffering from hepatodystrophy and proven therapeutic efficacy of the
hepatoprotector Hepatiale®Forte. In dogs suffering from hepatodystrophy there was found increased serum activity of alanine ami-
notransferase (ALT), aspartate aminotransferase (AST), glutamate dehydrogenase (GLDH), alkaline phosphatase (ALP), gamag-
lutamiltransferase (GGT), an increase in total bilirubin level, concentration of bile acids, hypo- and hypercholesterolemia. Use of the
hepatoprotector in a complex treatment scheme for dogs with hepatodystrophy gradually restores functional status of hepatocytes due

to combination of L-ornithine and soybean phospholipids.

Keywords: dogs, hepatodystrophy, enzymes, bilirubin, cholesterol, bile acids, treatment

Introduction. The liver is a central organ of homeostasis
performing more than 500 metabolic functions, particular-
ly carbonaceous, lipidic, protein, macro- and micro-
elemental, vitamin as well as biligenic and bile-excreting
ones. Often its damages are only partial reflection of gen-
eral pathology [1].

Hepatodystrophy is one of the most spread liver diseas-
es, characterized by dystrophy, necrosis and lysis of
hepatocytes, liver failure and toxicity [1]. The etiological
factors of hepatosis are the use of poor quality forages,
deficiency of vitamins and essential amino acids in the diet
and use of drugs having hepatotoxic effects. Unfortunately
Ukrainian veterinary pharmacy does not provide the veteri-
nary professionals with the medicines having hepatoprotec-
tive properties, that were tested specially for small domes-
tic animals [1, 2]. Practicing doctors often apply the medi-
cines, that the human medicine uses (Gepabene, Glutargin,
Antral, Liv 52 Symepar, Essenciale, Erbisol, etc.). The
practitioners assort the dose of such medicines empirically,
that, of course, hinders the achievement of positive clinical
effect, sometimes it is irrational, and in turn could be even
detrimental. In connection with the above it is appropriate
to develop and apply effective complex scheme for treat-
ment of the dogs with hepatodystrophy.

Brief summary of relevant publications. Liver dis-
eases are widespread in all kinds of domestic animals,
particularly, hepatodystrophy is diagnosed in 30—40 % of
dogs [2]. Ukrainian and foreign scientists pay much atten-
tion to studying clinical status of the functional and mor-
phological condition of the dog’s liver with hepatodystro-
phy and to development of treatment schemes [3-6].
However, most proposed hepatodystrophy treatment
schemes are not used in modern veterinary medicine.
Thus, it is important to find methods requiring minimum
material expences and providing rapid recovery.

Research objective of our research work was to elabo-
rate the efficient treatment scheme for dogs with hepato-
dystrophy.

Materials and methods. The object of the research
was the German shepherd (n=8), spaniel (n=5), Yorkshire
terrier (n=3) and mix-breeds (n=4); all the dogs were kept
in domestic conditions.

The dogs treatment was complex and covered applica-
tion of the diet (Royal Canin Hepatic); hepatoprotector
Hepatiale®Forte, produced by Vet Planet (Poland), at the
rate of 1 tablet per 15 kg of live weight once a day and
complex of B-vitamins (Hepavi Kel) 1 ml per 10 kg of
live weight subcutaneously.

Blood for the study was obtained from the jugular vein:
firstly before the morning feeding and secondly 2 hours
after it to determine the postprandial level of bile acids.
The repeated of blood serum tests was performed on the
30" day after the treatment begins.

Serum samples were tested for total bilirubin (TB), cho-
lesterol; activity of aspartate aminotransferase (AST), ala-
nine aminotransferase (ALT), alkaline phosphatase (ALP),
gamaglutamiltransferase (GGT), glutamate dehydrogenase
(GLDH); concentration of bile acids (BA) by enzymatic
method using test-systems of company “Audit Diagnostic”.
Biochemical blood tests were performed at the laboratory
of internal diseases and clinical diagnostics at Lviv Nation-
al University of Veterinary Medicine and Biotechnologies
named after S.Z. Gzhytskyj using biochemical analyzer
BS-120 (Shenzhen Mindray Bio-Medical Electronics Co.,
Ltd., China) with PZ Cormay S.A. (Poland) reagents.

The statistical processing of the obtained findings was
performed by the software StatWin and Microsoft Excel
using Student’s t-test and statistical programme.

Results and discussion. Use of complex therapy for
30 days had a positive effect on the body and blood pa-
rameters of the dogs.

70 % of the dogs were found to be suffering from hy-
perbilirubinemia, that, in our opinion, in this case indi-
cates not only on a violation of pigment function of the
liver, but also on cholestasis. After treatment, the content
of bilirubin in serum was significantly (p<0,01) lower at
28.6 % compared to the one before treatment.

In the blood serum of all ill dogs there was found hy-
perenzymemia (ALT and AST) (Table 1).

Treatment of dogs suffering from hepatodystrophy
contributed to normalization of the indexes of functional
liver condition, that was manifested by decreased activity
of ALT and AST compared to before treatment for 55.2%
(p<0,001) and 49.3% (p<0,001) respectively (Table 1).

Performed researches have shown that the activity of
GLDH in serum of the dogs with hepatodystrophy in-
creased in case of all examined animals, that indicates on
the violation of the hepatocytes structure [7-9]. After ap-
plied treatment there was revealed decreased activity of
GLDH for 54.9 % (p<0,001) compared to dogs before
treatment that indicates of hepatocytes recovery. The activi-
ty of ALP and GGT in serum was high in all examined
dogs (Table 1), that indicates on the development of intra-
hepatic cholestasis. After the applied therapy the ALP and
GGT activity decreased by 60.6 % (p<0,001) and 49.3 %
(p<0,001), compared with the dogs before treatment.
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Table 1. Serum biochemical parameters in dogs (n=20)

Parameter Biometric indicator Before treatment After treatment
lim 1,03-75 1,5-4,1
TB, mkmol/I M+m 4,24+0,29 3,03+£0,17
p< 0,01
lim 65,7- 95,3 24,1-49.4
ALT, U/l M=m 82,0+1,57 36,7+1,67
p< 0,001
lim 45,7 -74,5 20,3-41,1
AST, U/l M+m 55,6+2,00 28,2+1,37
p< 0,001
lim 6,7-7,6 1,4-5,2
GLDH, U/l M+m 7,1£0,06 3,240,22
p< 0,001
lim 155,5 - 215,0 54,3-98,6
ALP, U/l M+m 180,8+3,59 71,2+3,17
p< 0,001
lim 6,6 - 8,7 2,8-5,1
GGT, U/l M+m 7,540,13 3,8+0,16
p< 0,001
lim 2,7-9,7 4,0-5,8
Cholesterol, M<+m 5,0+0,53 4,7+0,12
mmol/Il
p< 0,5
lim 11,1-32,3 3,1-8,3
bBeéfnran fke?c?llrﬁlg M=m 16,2+1,12 4,9+0,40
p< 0,001
lim 25,3-59,9 12,0-18,1
BA, mkmol/l M+m 36,6+2,55 15,3+1,31
2 hours after feeding o< 0,001

—p < probable difference compared to dogs before treatment

In 40% of ill dogs were diagnosed with hypercholesterol-
emia, that indicates on liver disease associated with vio-
lation of the processes of bile acids formation and bile-
extraction [7], in 45% — hypercholesterolemia — reduction
of synthetic function of hepatocytes [7—9]. After the com-
plex of therapeutic means has been applied, the average
content of cholesterol in dog’s blood serum was lower for
6 % (p<0,5) than in case before treatment.

Determination of the concentration of bile acids in se-
rum is a specific and sensitive test for the detection of
hepatobiliary diseases. The sensitivity of the test increases
provided that the cholates are determined before feeding
and 2 hours after it [9-13].

Our research has shown that the concentration of BA in
serum before feeding as well as after it increased in ill
dogs (Table 1). After applied treatment the concentration
of bile acids in serum before feeding and 2 hours after it
went down by 69.8 % (p<0,001) and 58.2 % (p<0,001)
respectively. These positive changes, in our opinion, are

related to the restoration of bile-extracting function of the
liver and enterohepatic circulation of bile acids.

Thus, the combination of L-ornithine and soybean
phospholipids for dogs regulates liver functions and has
protective properties in the treatment of liver failure. L-
ornithine regulates the urea cycle in dogs and plays a role
in transformation of ammonia, as well as reduces its tox-
icity level. Phospholipids together with bile acids play a
vital role in the digestion and absorption of fat-soluble
vitamins.

Conclusions

1. In dogs suffering from hepatodystrophy there was
found increased activity of ALT, AST, GLDH, ALP,
GGT, an increase in total bilirubin level, concentration of
bile acids, hypo- and hypercholesterolemia.

2. Use of the hepatoprotector in a complex treatment
scheme for dogs with hepatodystrophy gradually restores
functional status of hepatocytes due to combination of L-
ornithine and soybean phospholipids.
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Abstract. The article presents the results of prophylactic effectiveness feed additive XTRACT™ 6930 for non-contagious diseases
of the gastrointestinal tract in the composition of the basic diet of suckling pigs on modern pig farm.It was established that the use
XTRACT™ 6930 has positive effect on biochemical blood parameters of piglets, decreases their morbidity and mortality before

weaning and increases growth parameters.
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Introduction. It is hard for Ukrainian producers of pork
to compete with European, using outdated technology and
animals with low genetic potential. Therefore, the devel-
opment of swine breeding in Ukraine is through the intro-
duction of technological innovations that define efficiency
and should be adapted to the conditions of the farm prop-
erty [1].

Brief summary of relevant publications. As a result
of the intensification and transition pig industry on an
industrial scale significantly increased morbidity and mor-
tality of young pigs from non-contagious diseases. In par-
ticular, this applies to diseases of the gastrointestinal tract,
which make up from 40 to 60% of internal pathology [2].
Gastrointestinal diseases of non-contagious etiology in
piglets during suckling period, lead to low weight at
weaning, which negatively affects their further develop-
ment and survival [3]. Their effective prevention can de-
crease mortality of animals and improve quality of their
products.

Known methods of preventing diseases of the digestive
system, involve use of antibiotics, sulfonamides and nitro-
furans, which violate microbial ecosystem of the digestive
tract and have a number of other negative consequences
[4, 5]. Following the adoption of the ban for use of feed
antibiotics in the European Union, the interest has been
growing to natural and safe drugs [6, 7].

Among them are phytobiotics — drugs or feed additives
containing incorporates essential oils, plant extracts, natu-
ral alkaloids or alcohols. They have antibacterial proper-
ties, create favorable conditions for the growth of Lacto-
bacillus gut and inhibit the growth of pathogenic organ-
isms, stimulate appetite, improve digestion and feed [8—
11]. Several authors [6, 9], which studied the use of phy-
tobiotics for piglets, also point out increasing growth pa-
rameters and preservation.

Research objective — determine prophylactic effective-
ness of phytobiotic feed additive XTRACT™ 6930 as part
of the basic diet for non-contagious diseases of the gastro-
intestinal tract in suckling piglets on modern pig farm.

Materials and methods. The studies were performed
on pig farm (9000 main sows). The object of the research
were clinically healthy piglets (Landrace; n = 40) aged 10
days, selected on the basis of analogues (age, sex, weight).

Experimental group of piglets from the age of 10 to 28
days received additionaly to feed made fodder additive
XTRACT™ 6930 (Pancosma S.A., Switzerland) provided
by "UkrFeed" Ltd. (Ukraine) at dose of 150 g/t in accord-
ance with the recommendations in the guideline to use.

The material for the study was blood, obtained from the
vena cava cranialis on the 10" (before feeding XTRACT™
6930), 20" and 28 days of age (before weaning from the
sow). Serum samples were tested for total protein (TP),
albumin (Alb), urea (Urea), creatinine (Crea), glucose
(Glu), total bilirubin (TB); activity of aspartate aminotrans-
ferase (AST), alanine aminotransferase (ALT), alkaline
phosphatase (ALP), gamaglutamiltransferase (GGT); con-
tent of calcium (Ca) and phosphorus (P). Biochemical
blood tests were performed at the laboratory of animal in-
ternal diseases and clinical diagnostic at Lviv National
University of Veterinary Medicine and Biotechnology
named after S.Z. Gzhytskyj using biochemical analyzer
BS-120 (Shenzhen Mindray Bio-Medical Electronics Co.,
Ltd., China) with PZ Cormay S.A. (Poland) reagents.

To determine the effect of XTRACT™ 6930 on the
growth parameters of piglets, 2 groups were formed: con-
trol (n = 20) and experimental group (n = 20). The weight
of piglets was determined in both groups on 10", 20" and
28 (before weaning from the sow) days of age [12].

To control the preservation we formed control (n =
134) and experimental group (n = 137) of clinically
healthy piglets selected on the basis counterparts, who
were in the same housing. The piglets were followed up
from 10™ to 28-day of age (before weaning from the sow),
with detection of morbidity and mortality due to non-
contagious diseases of gastrointestinal tract.

Clinical status was controlled 24 hour per day,
throughout the research period by standard methods of
veterinary medicine [13, 14].

All experimental data were processed by standard
methods of mathematical statistics using statistical pack-
age of Microsoft Excel.

Results and discussion. As a result of XTRACT™
6930 use in suckling piglets we observed marked decrease
(Table 1) of total serum protein on 20" day, but on 28 day
of life this parameter was significantly (p<0,01; 0,05)
higher compared to 20™ and 10™ day 5.7 % and 3.8 %
respectively. Albumin level was significantly (p<0,01;
0,05) higher on day 28" day compared to 10" and 20"
day 12.5 % and 10.0 % respectively. The increase of these
indicators was within the physiological normal levels
[13-15], which indicates the intensification of many en-
dogenous and exogenous substances transport [16].

The intensity of protein metabolism in piglets was
evaluated by the content of serum urea.

Serum urea levels in suckling pigs was significantly
(p<0,001) decreased on the 20" and 28" days compared
to levels the beginning of the experiment, 24.0 % and



30.6 % respectively. Reduction of urea in the blood serum
of experimental piglets is apparently caused by increased
protein metabolism during suckling period [17].

Regardless serum creatinine of piglets on 20" day, it
was increased (p<0,001) comparing to 10" day to 20.7 %,
and on 28" — to 23.6 %. This metabolite positively corre-
lates with the intensity muscle tissue growth, thus sug-
gesting a higher intensity of synthetic processes in mus-
cles during suckling period [18].

Serum glucose was significantly (p<0,05) higher on the
28" day of age comparing to the beginning of the experi-
ment, which indicates increased use of fatty acids in ener-
gy metabolism [19].

Level of total bilirubin in serum of suckling piglets was
significantly (p<0,05; 0,001) decreased on 20" and 28"
day to 7.9 % and 14.3 % respectively compared to 10"
day. Reduction of this indicator was not pathological as
levels were within physiological norms [13-15].

Table 1. Serum biochemical parameters in experimental group of piglets (M + m; n = 20)

Age, day
Parameter 10 20 28
TP, g/l 65,9+0,79 64,7+0,87 °ANG8 4+0,69
Alb, g/l 35,1+0,92 35,9+0,44 20730 540,97
Urea, mmol/l 4,9+0,15 **x3 740,13 0003 440,12
Crea, mkmol/I 96,7+1,59 ***116,7+3,04 °°°119,5+1,92
Glu, mmol/I 5,4+0,14 5,7+0,16 °5,9+0,13
TB, mkmol/l 6,3+0,12 *5,8+0,15 00015 440,12
ALT, U/l 39,9+0,84 **%3() 740,88 00029 740,71
AST, U/l 53,6+0,81 ***33 241,06 °°°31,6+0,5
ALP, U/l 163,4+2,67 ***146,9+1,77 09°145,2+1,35
GGT, U/l 48,7+0,85 **%25,6+0,99 ©0°24,1+0,87
Ca, mmol/I 2,8+0,05 2,7+0,03 2,7+0,06
P, mmol/l 2,6+0,09 **2 240,06 000 240,04

*_ p<0,05; **— p<0,01; ***—p<0,001, 20™ day compared to 107
°_ p<0,05; °°— p<0,01; °°°—p<0,001, 28" day compared to 10"
A_ p<0,05; M- p<0,01; M*_p<0,001, 28" day compared to 20"

The use of XTRACT™ 6930 in feeding of piglets de-
creased serum aminotransferases activity comparing to
the beginning of experiment. Thus, the activity of ALT
decreased on 20" day to 23.1% and on 28" day to 25.6 %
(p<0,001). The activity of AST also decreased on 20" and
28" day to 38.1% and 41.1 % respectively (p<0,001).
This indicates a positive impact of feed additive on func-
tional condition of the liver.

High activity of alkaline phosphatase in pigles at the
beginning of the experiment is caused by intense synthe-
sis of osteoblasts in bone tissue due to active process of
growth [13-15]. The activity of alkaline phosphatase in
the serum of piglets significantly (E<O,001) decreased on
20" and 28" day comparing to 10" day 10.1 % and 11.1
% respectively.

At the beginning of the experiment serum GGT activi-
ty in piglets was high (Table 1) due to the first portion of
colostrum intake, which has a high degree of activity of
this enzyme [20]. After feeding XTRACT™ 6930 activity
of GGT in serum to decreased to 50.5 % (p<0,001) on
28" day comparing to 10" day, and to 47.4 % on 20" day
comparing to 10" day.

Evaluation of serum calcium levels in piglets, fed by phy-
tobiotic feed additive, did not reveale significant changes.
However, the content of inorganic phosphorus was signif-
icantly (p<0,001) decreased to 15.4% within physiologi-
cal norms on 20" day and remained at constant level. The
high content of inorganic phosphorus on 10" day con-
firms its increased content in newborns when fed colos-
trum and milk [20].

During weighing of the piglets on 28" day of life we
found (Figure 1) that the introduction of XTRACT™
6930 at a dose of 150 g/t of feed into the diet of the exper-
imental group (EG) piglets contributed to significant
(p<0,01) increase of weight to 9.2 % and average daily
growth (p<0,001) to 12.9 %, compared to control group
(CG) animals.

The use of feed additive XTRACT™ 6930 in experi-
mental group (EG) of piglets reduced their morbidity and
mortality from non-contagious diseases of the gastrointes-
tinal tract and thus increased their preservation in suckling
period to 6.8 % compared to control group (CG) animals
(Table 2).

Figure 1. Body weight of suckling piglets (n=40)
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Table 2. Prophylactic effectiveness of XTRACT™ 6930 for non-contagious diseases of the gastrointestinal tract of piglets
during the period of experiment

Morbidity Mortality
Group - -
quantity % quantity %
CG (n=134) 38 28,3 11 8,2
EG (n=137) 26 18,9 2 14

Conclusions

1. Application of suckling piglets feed additive
XTRACT™ 6930 for 18 days resulted in a positive im-
pact on metabolism: increased levels of total protein, al-
bumin, glucose serum; reduced levels of urea, phospho-
rus; reduced the activity of ALT, AST, ALP and GGT.

2. The inclusion of XTRACT™6 930 in the diet of
suckling pigs contributed to the increase of body weight

and average daily growth of experimental group piglets
compared to control group of animals.

3. Using of feed additive XTRACT™ 6930 for piglets
of experimental group increased their preservation in
suckling period due to lower morbidity and mortality
from non-contagious diseases of the gastrointestinal tract.
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CHEMISTRY

bpem B.B., Koxcyxap B.A., Ieanuenko JI.B., /Imumpenko 1.B., byza C.I1.
Bin0ip npo6 pinkoro ¢uirocy i ra3oBoro aHajizy Ha BMiCT BOJAHIO

bpem Borooumup Bikmoposuy, kanoudam XiMiuHUX HayK, 00yenm, 0eKaH XiMiKo-mexHoI02i4H020 haKyibmemy
Koorcyxap Bonooumup Axosuu, dokmop mexuiunux Hayx, npoghecop, 3a6ioyseay xagheopu

Isanuenxo Jlinia Bacuniena, KanHouoam mexHiyHux HayK, 0oyeHm

Hmumpenko Iuna Bikmopiena, kanouoam mexuivHux HayK, Cmapuiull 6UKIa0ay

byea Ceimnana Ilempiena, cmapuiuii uxnaday

Ooecwvrutl HayioHanbHU noaimexnHiunul yHisepcumem, m. Odeca, Yxpaina

Anorauisi. Po3po6Ka TEXHOOTiYHMX NapaMeTpiB nepennasy, AKi 6 4O3BOANAM OTPMMYBATV MeTan 3 HaIMEHLLUM BMiCTOM BOAHIO €
aKTya/bHOM 3afayeto. Mpobnema 3HKEHHS BMICTY BOAHIO B LU/AKOBIN (hasi B npouecax eneKTPOLLIaKOBOro nepensaBy CTanel i
iHLIMX MeTaniB AOTenep 3aIMLLAETLCA HEBMPILLEHOT Yepe3 HelOCTaTHE OCBOEHHS METOAIB ra30BOr0 aHanidy B AaHiit obnacti. Kpim
TOro 3'AcyBasocs, WO HakbiNbLLI TPYAHOLLI MpY aHani3i Ha BOAEHb MOB'S3aHi 3 NMMTaHHAMK Bif60py Npob6 pifgKMx (ociB B NPOLECi
NNaBKwy i NUTaHHAMK 36epiraHHs Npo6 Ao aHaniay.

3 ypaxyBaHHAM HaKoMU4YeHoro Aoceigy po6oTu no Bigbopy npob pifkmx atocis B 1abopaTopHUX i MPOMUCIOBUX M/1aBKaxX po3-
po6eHO rapTiBHUIA MeXaHiYHWIA NPO6OBIAGIPHUK, AKMIA 3a6e3nedye BUCOKI CTaHAapTHI YMOBHY Bif6opy Takux npo6. BunpobyBaHHs
LIbOro Npo6oBiA6ipHMKa NOKa3a/10 BUCOKY etheKTUBHICTb MOro poboTu. Tak ofeprKaHi 3 10ro LONOMOro 3acK/I0BaHi Npobu dtocis
MaroTb MOBHY IHEPTHICTb i CTIMKICTb 4O BOMIOMM NOBITPS, @ TAKOX He BUMAratoTb CreLia/ibHMX 3aX0fiB 06epexxHOCTi npu 36epiraHHi
X fo aHanisy. MokasaHo, WO rapTiBHWIA MeXaHi4HMiA NPo6OBIAGIPHWK € TEXHOMOTIYHO ONEPaTUBHKM i YHIBEpCalbHUM NPUCTPOEM,
KW B NPaKTWLI ra30BOro aHanisy NpuaaTHWiA He TinbKy A1a Bif6opy Npob i3 po3nnasiB qtocis Ta LUNakiB ane i Ans Bigbopy npob

pifKoro metasny.

Knrwwuoei cnosa: sooenv, enekmpouiiaxkosuil nepenias, ¢moc, siopamayis, npo6osiodip

Beryn. Bifomo, WO OTPUMaHHA BWCOKOSIKICHUX CTasiel
METOAOM efIeKTPOLLNaKoBoro nepennasy (ELUM) 3i 3HK-
YKEHVM BMICTOM BOJHIO € CK/IafHOK 3afadyeto yepes 1ioro
LUKIANIMBUIA BN/IMB Ha AIKICHI BNAaCTMBOCTI CTaneli i cnna.iB.
Uepes Le BMMOrOH CTa/lennaBUIbHWUKIB € PO3po6/ieHHA
TaKMX TEXHOMOTIYHUX MapameTpiB nepennasy, AKi 6 ganu
3MOry OTPUMYBATV MeTasl 3 HaliMEHLLMM BMICTOM BOZHIO.
BHacnigok Toro, Lo nepenas CTasi 34IACHIOETLCS B CUC-
TeMi ras-(htoc-MeTan, HeoOXiAHO BMBYATU B3AEMOAiO
BULLie BKa3aHMX (ha3 B YMOBAX BVCOKMX TEMMNepaTyp.

Mpo6nema 3HWKEHHS BMICTY BOAHIO B LUaKOBIl (asi B
npoLiecax eneKTPOLLIaKoBOro nepennaBy CTanei i iHWnx
MeTaniB AoTenep 3a/MLLAETLCS HEBMPILLEHOT Yepe3 Heao-
CTaTHE OCBOEHHS METO/IB ra3oBOro aHanidy B fAaHiii 06-
nacTi. Kpim Toro 3'acyeanocs, W0 HaibinbLui TPYAHOLLL
npu aHani3i Ha BOAEHb MOB'A3aHi 3 MUTaHHSMK BiAOOPY
npo6 pigkmx (OCiB B NPOLECI NAaBKU 1 NMUTAHHAMU
36epiraHHs Npo6 Ao aHanisy.

Orasia my6uikaniii. OCO6/IMBOCTI po60TK i3 (hTOPUAHO-
OKCUAHUMW 11 i3 PTOPUAHO-X/TOPUAHO-OKCUAHUMU (At~
caMn 06YMOB/IEHI TXHBbOIO IHTEHCMBHOIO FigpaTaLlieto npu
36epiraHHi Ha NoBiTpi 3a 3BMYaiitHMX Temnepatyp [1]. Fig-
patauis (ociB He TiflbKM BHOCWUTL GiblLy HeBU3HaYe-
HICTb Y pe3ynbTaTi BU3HAYEHHSs! BMICTY BOAHIO Y (hitocax,
ane B pAdi BUMAAKIB MOBHICTIO BUK/IOYAE MOX/UBICTb
NpoBefeHHs 00'EKTMBHOrO rasoBoro aHanisy ix. Crnpobu
3acTOCYBaHHA A4 L€l MeTU TpaguuiiiHWX cnocobis 3arap-
TOBYBaHHS OKCUAHWX METaypriliHMX LWiakis [2] — y Bogj,
Y pigKoMy a30Ti, Y MeTaneBuX i3N0XHULAX — He Janun no-
3UTUBHUX Pe3ynbTaTiB. YCe Le CTPUMYE eKCrepyMeHTaslb-
Hi MOWYKW LUNSXIB PO3B'A3AHHSA PISHUX TEXHOMOTIYHUX
3aB[jaHb, LLIO NOB'A3aHi 3 PO3rNSHYTOK NPOBIEMOLO.

BcTaHoBMEHO TakoX (4MB., Hanpuknag, pospobky [2],
Wwo Aans npobosigbopy hntocie 3 6araTbox 3AiACHEHHNX
CMocob6iB cnif 3BepHYTM yBary Ha Ti, AKi 3a6e3neyyoTb
0Aep>XaHHs MPo6 3 HaGINbLLMM CTYMEHEM 3aCK/TIOBaHOCTI
NPV MaKCUMaJIbHIW TXHi/ TEXHOMOTIYHIA OMepaTUBHOCTI
i KOHCTPYKUIAHOT HagiliHOCTi BigMOBIAHOrO 061aAHaHHS.

I3 uboro nornagy eekTMBHUMMN BUABNATLCA Ti CNOCOOM
CK/yBaHHA Npo6 tociB, siKi 3a6e3nevyoTb GiNbLUi LWBK-
AKOCTI 1 6inbLUy FAMOUHY 0XONOMKEHHS po3nnaBy (0Xo-
NOMPKEHHS [0 TeMnepaTyp, 6/IM3bKNX A0 KiMHATHOT).

Uepe3 HeJoOCTaTHIO WBMAKICTb OXONOLKEHHS BUSBUIN-
€Sl HeeheKTMBHMMM MeToAM MPo6OoBIgGOPY: came CKNy-
BaHH#A (W/IOCIB AK "NpokaTka" ix po3nnasiB MiX MigHUMMU
Ba/IKaMM i CIMB CTPYMEHS PO3M/aBy Ha LUBKUAKO 06epTo-
BWA (3i wBMAakicTio fo 20000 06/xB) MigHWIA NAOCKMiA
anck. MogentoBaHHA Npo6oBia6opy Ha posnnasi PbF,,
SKWIA BONOJIE BMCOKOI KpMCTanisauiiHOW 3AaTHICTIHO, Y
BMNajKy 3aCTOCYBaHHS MifHUX BasikiB (giaMmeTp 6/113bko
150 mm, wBuakicte obepTaHHs 1470 06/xB) Mokasano,
LLLO NPV LbOMY CMOCO6i Yepe3 Manmii Yac KOHTaKTy po3n-
NaBy 3 OXOMI0AHUMU MOBEPXHAMYU He BLAETbCSA OfepXaTu
MOBHICTIO 3acKnoBaHi Mpobu. lMpu 3n1MBaHHI po3nnaBy
PbF, 3 neuvi (Big Temnepatyp 900...1300 ¢) Ha obepTo-
BUIA Y FOPM3OHTaNbHIM MAOLWMHI MigHWA Anck (miameT-
pom 160 MM) TakoX He Gyn0 OTPUMaHO CTabiNbHUX pe-
3ynbTatiB (100 % ckno). BigsHayeHe € HacMiAKOM TOro,
L0 B OCTAHHLOMY BMMAaZAKY TenoBiABig Bif nniBku posn-
naBy (BiZHOCHO Mano TenaoMpoOBiAHWIA) 3AIACHIOETHCA
OJHOCTOPOHHLO i HeTpmBanuin yac. Kpim Toro, KOHCTpy-
KTUBHE O(hOpMJIEHHS LMX CnocobiB He BiLNOBifaE BUMO-
ram npocToTu i HaAINHOCTI, TEXHOMOTIYHOT FTHYUKOCTI i
YHiBepcasbHOCTI B 3acTOCyBaHHI. lMoga/blumnii ekcnepu-
MEeHT&/IbHWIA MOLUYK NOKa3as, Lo 3af0BiNIbHNX pe3ynbTa-
TiB N0 Npo6oBif6opy pifkMX (KOCIB MOXHA LOCArTK
TakMM MOPIBHAHO MPOCTUM CMOCOBOM, K 34a/toBaHHS
HeBenmKoi (6113bko 0,5 cm®) nopujii posniasy Mix fBOMa
MacUBHUMW MifHUMK Bpyckamu [2]. Ha OCHOBi UbOro
cnocoby po3pobneHa KOHCTPYKLIA NOWMABHOIO Npo-
60Bif6IpHMKa, fiKa HaBefeHa Ha puc. 1.

Mpo6oBiAGIPHMK CKNafaeTbCs i3 YOTMPbOX OCHOBHMX
(DYHKLIOHaNbHUX BY3NiB: HEPYXIMBOI XONOAWILHOT Mia-
HOT NanTun (4), pyxnuBoi X0NoAWNbHOT MigHOT nanTu (2)
i3 TpybuacTol pyKosTKol (1) i 3aXMCHOro MeTaneBoro
KOXyXa Bif 6pu3is (3), BUKOHAHOr0 3 TOHKOro /IMCTa He-
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